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Viilers Saint Sepulcre (Oise) 

Pierre Benite (Rhone) 

La Barrasse—via Saint Marcel (B. du Rhone) 
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Saint Michel du Maurienne (Savoie) 
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St. Priest de Gimel (Correze) 

Bourg (Ain) 

Vallorbe (Canton de Vaud—Switzerland) 
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FRENCH AGENCIES AND DEPOTS 


PARIS - - - 

LYON - - - 

ARLES - - - 

BELFORT - - 

BORDEAUX 
DIJON - - - 

GRENOBLE - - 

MARSEILLE - - 

NANTES- - - 

ST. NA2AIRE - 
ROUEN - - - 

ST. ETIENNE - 
STRASBOURG - 
THIERS - - - 

TOULOUSE - - 

VALENCIENNES 
ALGER - - - 

CASABLANCA - 
ORAN - - - 

TUNIS - - - 


AGENCIES : 

S.E.C.E.M.A.E.U., 10 rue du General Foy. 
S.E.C.E.M.A.E.U., 70 Avenue Jean Jaures. 
Mr. de Graverol, 50 Avenue Carnot. 

Mr. Bersier, 6 Rue Heim. 

Mr. de Lachesserie, 63 Rue du Ct. Arnoult. 
Mr. Cancel, 70 Avenue Jean Jaures, Lyons. 
Mr. Bouzon, 14 Boulevard Edouard Rey. 
Mr. Prezelin, 154 La Canebiere. 

Mr. Boulan, 23 Avenue Ville aux Roses. 

Mr. Chevillard 107 Rue Albert de Mun. 
Mr. de Magny, 38 Rue Francois Arago. 

Mr. Villie, 29 Rue du Chambon. 

Messrs. Zuber & Graf, 7 Rue Haguenau. 
Mr. Berger, 5 Rue des Grammonts. 

Mr. Giganon, 120 Quai de Tounis. 

Mr. Vallez, 16 Boulevard Watteau. 

Mr. Cornet, 21 Rue Sadi Carnot. 

Mr. Guillaume, 10 Rue Rabelais. 

Mr. Scotto, 3 Bd. Laurent Fouque. 

Mine Usine, 26 bis. Rue Es-Sadikia. 


DEPOTS: 


LYON ----- 
ALGER ----- 
LE CHAMBON, Feugerolles 
ORAN ----- 
ST. ETIENNE - - - 

THIERS ----- 


70 Rue Jean Jaures. 

21 Rue Sadi Carnot. 

11 Rue Michelet. 

3 Bd. Laurent Fouque. 
26 Rue Barroin. 

Rue de Lyon. 
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EUROPEAN AGENCIES AND DEPOTS 


AGENCIES: 


ENGLAND 


M.M.W.R. Howard & Partners Ltd., 82 Victoria Street, 
London S.W.I. 


GERMANY - - - 

BELGIUM - - _ 

SPAIN - _ _ - 

CZECHOSLOVAKIA - 
YUGOSLAVIA - - 

HOLLAND - - - 

ITALY - - - _ 

ROUMANIA - - - 

SWITZERLAND - - 


Mr. Petermann, 8 Peter Jansenstrasse, Dusseldorf. 

Mr. Fremont, 57 Rue Veydt, Brussels. 

Messrs. Guillet Hijos & Co., 23 Fernando VI, Madrid. 
Mr. Jobst, 13 Jindirska, Prag. 

Mr. Schmalz, 5 Carigradska, Belgrade. 
Ingenieurs-Bureau “ Econoom,” Postbus 3, Rijswijk. 
Mr. Calcagni, 4 bis Cours Sommelier, Torino. 

Office des Industries Ferroviaires, 32 Rue du General 
Anghelescu, Bucharest. 

Mr. Graf, 20 Sonnenstrasse, Bienne. 

Mr. Honnegger, 136 Winterthurstrasse, Zurich. 


DEPOTS : 

GENEVA, DUSSELDORF, BARCELONA, MADRID, PRAG, TORINO, BRUSSELS 


OVERSEAS AGENCIES AND DEPOTS 


INDIA - - - 

- The Bombay Co., Ltd., Bombay. 

Messrs. Ewing & Co., Calcutta. 

SIAM - _ _ 

~ Messrs. Monod Sc Co., Bangkok. 

INDOCHINA 

- Denis, Freres DTndochine 

Haiphong, Hanoi, Pnom Penh, Saigon, Tourane. 

CHINA - - - 

— M. Delaquaize, 7 Quai de France, Shanghai. 

SOUTH AFRICA - 

- Messrs. Wilkinson, 54-55 Central Blouse, Main Street, 
Johannesburg. 

JAPAN - - - 

~ Mr. Darbier, 12 Yoshihama-Cho, Yokohama. 
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THE FURNACE HALL AT UGINE 













UGINE 


UGINE ELECTRIC STEEL WORKS 


T he UGINE ELECTRIC STEEL WORKS were set up by Mr. Paul Girod, in 1903, and 
are now the property of Societe d’Electro-Chimie, d’Electro-Metallurgie et des Acieries 
Electriques d’Ugine. 

They were the first works in Europe to produce steel entirely manufactured in electric furnaces, 
and, after overcoming various difficulties at the start, their products gained, even before the war, 
a reputation for quality second to none. 

The UGINE ELECTRIC STEEL WORKS have specialized in the manufacture of refined 
steels and during the war some 100,000 tons extra special steels were used by the War Department 
for the most delicate manufactures. Fifty percent of the special steels used by the Aircraft factories 
was supplied by the UGINE ELECTRIC STEEL WORKS as also the armour plates of 4000 
Renault Tanks. 

The reputation of their Nickel-Chromium Steels, in particular, was established by the tremendous 
quantities they were called upon to supplv for the manufacture of special steel marine shells. 
Apart from these extra special steels, the UGINE ELECTRIC STEEL WORKS have furnished 
during the war 7,000 tons light armour plates, 50,000 barrels and collars for 75 caliber guns, almost 
1,000,000 heavy shells, 800 heavy gun elements, 50,000 lorry wheels, castings for Artillery material 
etc., etc. 

The UGINE STEEL WORKS are also amongst the most important manufacturers of the 
very special quality Chromium Steel used for the manufacture of ball bearings. 

Another one of their main specialties is the manufacture of 12% Manganese steel, whose wear 
resisting qualities are universally known. Every year some 8,000 tons protection plates for 
crushers, breaker jaws, dredger bucket rings and pins, trommels, etc., are delivered to the clientele. 

THE UGINE ELECTRIC STEEL WORKS manufacture a very complete range of Special 
Steels meeting all the requirements of industry, whether it be special construction steels, or tool 
steels, from pst steel to steels containing a high percentage of Cobalt, and Stainless Steels for 
which there is an ever increasing demand. 

THE UGINE ELECTRIC STEEL WORKS possess powerful plants and the most modern 
equipment. The Steel Works alone comprise 8 “ Girod ” Electric furnaces of 5 to 25 tons 
capacity and two high frequency crucible furnaces which produce every year over 60,000 tons 
special steels of all grades. 

The work shops are equipped with 6 rolling mills, including a wire mill and a sheet rolling 
mill, 1 drawing plant and 1 cold rolling shop, 3 aerohydraulic presses including one of 2,000 tons, 
14 forging drop hammers, 5 stamping drop hammers and numerous presses, cutting and forging 
machines. 

The Moulding Shop, which uses the Randupson process, makes it possible to obtain perfect 
execution of the most delicate parts, made of steels that are the most difficult to mould, such as 
steels having a high tensile strength and stainless steels. 
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The Heat Treatment shops are equipped with 20 gas generating furnaces and one electric, 
neutral atmosphere furnace for annealing and tempering. Two tempering shops equipped with 
the most modern devices make it possible to treat bars and parts to conform to the exact require¬ 
ments of the clientele. 

These important installations are completed by a machining shop making it possible to finish 
the most voluminous parts; a polishing shop, a special shop for the manufacture of magnets, 
another one for the manufacture and treatment of high speed steel, etc. 

The testing and research laboratory, which is one of the most important and best equipped in 
Europe, makes it possible to perfect new grades of steel and ensures the application of rigorous 
scientific testing of all the materials produced. For testing purposes alone over 12,000 analysis 
and tests are made every month. 

A group of skilled technicians, many of whom are authorities among the world’s most reputed 
specialists, supervise the manufacturing and maintain the high reputation of Ugine steels. 

The niain characteristic of the UGINE ELECTRIC STEEL WORKS is that all the steel they 
produce is manufactured exclusively in electric furnaces, which is the best guarantee of high quality 
and uniformity. Indeed, the steels manufactured according to this process are known for their 
low contents of Phosphorus and Sulphur which place them at least on the same level as crucible 
steels; in no case can there be any comparison between them and the best steels manufactured 
in Martin furnaces. 

The SOCIETE D’ELECTRO-CHIMIE, D’ELECTRO-METALLURGIE & DES ACIERIES 
ELECTRIQUES D’UGINE have important hydro-electric power stations in the Alps—a total 
of 23 power stations representing an installed power of over 170,000 KW. whose yearly output 
is 700,000,000 KWH. It is one of the most important hydro-electric groups in Europe. The 
Ugine group alone comprises 10 power stations, the mean capacity of which is, during all seasons, 
41,000 KW. and the yearly capacity of production 360,000,000 KWH. 
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PRODUCTS MANUFACTURED 

You will find further in this catalog tables of the various qualities steel manufactured by the 
UGINE ELECTRIC STEEL WORKS, together with indications regarding their characteristics 
and main use. However, we wish to first give you a few details on the more interesting special 
manufactures : 

^CONSTRUCTIONS STEELS^' 

The increasing importance of special steels in general mechanical constructions and, in 
particular, with regards aviation and motor cars, is well known. We have devoted our efforts 
to perfect products which, although they belong to standard categories, in view of their general 
characteristics, present nevertheless a marked superiority over similar steels, especially from the 
viewpoint of their uniformity. Their high tensile strength and unbreakability render them 
adequate for the manufacture of parts submitted to great strain. Amongst these steels the 
following nickel-chromium types are produced in great quantities : 

“ G 2 ” — Steel for case hardened parts and highly resistant steering gear parts. 

“ K N ” — Semi-hard steel for parts subjected to heavy stresses. 

“ K N A ” — Air hardening steel for gears. 

These steels which are used by the main automobile and aeroplane factories are delivered to 
consumers in the shape of billets or laminated bars. Important quantities of these steels are 
transformed in our forging shops into all kinds of parts : shafts, crankshafts, axles, spindles, gear 
wheels, etc., which are delivered after complete treatment, as also more important parts such as 
stamp rods, collars, turbine wheels, alternator hoods, gun elements, etc., which, at times, reach 
a weight of 6 tons each. 

In certain cases where particular mechanical properties are required, a special process of 
manufacture enables us to furnish molybdenum steel, tungsten steel, vanadium steel .... of 
very high tensile strength. Ship builders and other manufacturers are thus able to find at Ugine 
all the steels they require — steels for the manufacture of shrouds, aeroplane fittings, motor valves, 
etc. Steels for the manufacture of armour plates and artillery material are also produced in 
electric furnaces under the best conditions. 

Another great Ugine specialty is the manufacture of chromium steel for ball bearings; the 
superiority of our KS grade over other similar steels is well known, thanks to our special methods 
of manufacture and classification. Very large tonnages of this steel are supplied every year to 
manufacturers of bearings all over Europe. 

Amongst the special steels the consumption of which keeps on developing, we might also 
mention the various stainless chromium and nickel-chromium steels used for the manufacture 
of parts which must withstand the hot or cold corrosive action of atmospheric agents or certain 
liquid or gazeous products such as sea water, organic and mineral acids, steam, etc., etc. A 
considerable quantity of our Stainless S 12 brand is delivered every year to the best French and 
foreign cutlery manufacturers who are particularly in favour of our steel. 

^‘TOOL STEELS’^ 

Choosing the correct grade of steel for the various types of tools is one of the most important 
problems in the metallurgical field. It is now a well recognized fact that, to obtain a maximum 
yield, each tool must be made of an appropriate grade of steel and treated in a very special way, 
according to its dimensions, the purpose for which it is to be used and the type of machine on 
which it will be mounted. 

The numerous experiments which we were able to make in this respect and which we keep 
on making, led us to adopt special classification methods which enable us to supply the most 
appropriate grade of steel for each particular case. 

It is therefore in the interest of our clients that they let us know, when placing their orders, 
the exact use which is to be made of our steels so that we should have no hesitation in the choice 
of an appropriate grade. The descriptive booklets we publish give our clients precise information 
regarding the thermic treatment to be applied in each and every case. 
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We manufacture, in electric furnaces, the whole range of cast carbon steels which were 
previously produced only in crucibles and were known as “ Swedish Steels.” Today electric 
cast steels have conquered the market and the old crucible furnaces are being replaced by electric 
furnaces and electric high frequency crucibles. Ugine uses Electric furnaces only, to the exclusion 
of any other type. 

Another one of our specialties is the production of steel for the manufacture of files. We 
supply for this purpose a very complete range of tinges, which enables us to meet all the require¬ 
ments of the manufacturers and their clientele. Production on a very large scale assures perfect 
uniformity in quality and saves bur clients the expense and inconveniences resulting from irregular 
deliveries. 

We also supply special series of steels for chisels, quarry and mine tools, cutlery and ^11 kinds 
of sharp edged instruments. 

Special Chromium and Tungsten steels complete our line of tool steels, and are preferred to 
carbon steel. For instance, our F steel which becomes very hard after tempering and cannot lose 
its shape, is very much appreciated for the manufacture of parts and tools for which no variation 
of sfee can be tolerated during tampering. 

We have already mentioned the importance of our ball bearing chromium steel production. 

Our high-frequency crucible high-speed steels are very carefully classified, not only on the basis 
of their chemical composition but also on the basis of their cutting properties : 

“ ROC ” —Superior high speed steel containing a large percentage of cobalt. 

“ RSO ” —Cobalt high speed steel. 

“ RSS ” —Steel containing a high percentage of tungsten. Can be adequately hardened 

at a low temperature. Is particularly suitable for milling machines, and all 
kinds of thin and delicate cutting instruments. 

“ RS ” —Extra rapid steel for all kinds of machine tool work. 

“ MARS ” —Steel for machining tools, milling cutters, drills, screw taps, reamers. 

We supply several qualities die blocks, each exactly adapted to the work for which it is intended. 

Finely, we might mention amongst the most delicate manufactures entrusted exclusively to 
our wbtks : chromium steel cylinders suitable for cold rolling mills; shear blades; magnets for 
watch arid clock parts, telephone and wireless sets, measuring instruments; dredger wear- 
resisting parts and carrying chains made of forged manganese steel; miners’ drills, etc., etc. 

‘‘STEEL CASTINGS'* 

All our steisl castings are made in electric furnaces. They are divided into the following grades : 

Mati|^anese Wear Resisting Steel: 

Our 12—15% Manganese Special Steel is practically unwearable and unbreakable. It is used 
for ^fts subjected to constant shocks and working in permanent contact with abrasive materials, 
as, fbr instance, the parts used for the construction of crushers, breakers, screening machinery^ 
cement factory equipment, dredgers and excavators, mud pumps, hydraulic stowing material, 
gold stamping mills, coke handling and screening equipment, etc. 

Heavy Mechanical Stress Resisting Steels : 

Cut gears. 

Motorcar brake drums. 

Wagon wheels. 

Small machine-tool frames. 

Automobile railway car parts. 

Artillery and Navy parts, tank turrets and bullet proof sheets. 

Pel ton wheel troughs. 

Pulverized coal distributing worms, 

Track links, etc. 
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Special Steels for The Petroleum Industry: 

Superheater brackets. 

Valve cages, plugs. 

Nipples and connecting boxes for cracking, etc. 

High Temperature Resisting Stainless Steels : 

Parts for all kinds of furnaces. 

Prongs and stirring arms for pyrites calcination furnaces. 
Grid bars, flues, hearths. 

Burner heads, fire tongs. 

Pyrometer protecting tubes. 

Superheater brackets. 

Glass moulds. 

Annealing vats and cases. 

Salt bath and lead bath vats. 

Cementation boxes. 

Tempering troughs. 

Retorts, recuperators, etc. 

Stainless Steels Resisting to Chemical Reagents and Sea Water: 

Cocks and valves, manifolds, pumps and parts for chemicals. 
Hydro-extractors, 

Parts for the paper and cellulose industries. 

Valve globes, valves and valve seats for dyeing vats. 
Mixing machine blades. 

Fan blades. 

Launch and steamer propellers. 

Suspension and mooring chains, etc. 

Steels Resisting Superheated Steam : 

Fittings, 

Manifolds, 

Collectors, 

Superheaters, etc. 

Special Steels for Rolling and Drawing Seamless Tubes: 

for Mannesmam or Stkffel mills. 

Boring and milling mandrels. 

Guide shoes, 

Drawplates, 

Rolls for tube rolling mills. 

Rolls for pilgrim step rolling mills, etc. 

Stainless Steels for Decoration Work (polished): 

Equipment for stores, ships, etc.. 

For theaters : signboards, door handles, stair rails. 

Fittings, 

Butchery hooks and implements. 

Railway carriage fittings. 

Furniture, etc. 
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SPECIAL CONSTRUCTION STEELS 

Special steel parts acquire their particular characteristics only after proper heat treatment which 
gives the metal its special structure. We believe it useful to give here a few indications on this 
very important phase in the manufacture of special steel parts. 

The properties which a part must have are in line with the stress it must withstand in service. 
The task of the technical office is to establish the specifications, taking into account the stress as 
also the characteristics of the metal. The duty of the workshop is to supply the steel with a 
guarantee that every part of it possesses the characteristics which have been used as a basis for 
its calculation. The result is satisfactory only if the steel is well chosen and the treatment correct. 
These notes are therefore more particularly intended for the technical office and treatment shop. 

CHOICE OF THE METAL : 

You will find in this catalog tables of characteristics making it possible to compare the various 
qualities steel, taken in the foim of small size bars. It will also be necessary to take into account 
the following general indications : 

1. In general, the greater the si^e or weight of a part, the less hard it will be after treatment. 
Thus, a test bar of oil hardened semi-hard steel shows a hardness of 475. The hardness 
of a crankshaft of the same metal, oil hardened, is only some 420. 

2. Ihe hardening layer varies in special steels according to their nature. 

3. For all parts that must be very resistant to shocks it is important to chose a fairly hard 
grade of metal so that the tempering be done at a high temperature, if possible above 
575^. 

4. The hardness of a hardened part after machining is greater and more regular than that 
of an identical part hardened without being machined, due to the decrease in the energy 
of the hardening as a result of the interposition of calamine between the metal and the 
hardening bath. 

5. The rr.oie the hardening is regular, the less accidents such as cracks and warpings occur 

Ihe folk wing paragraphs cover the precautions to be taken curing the various manufacturing 
operations : 

FORGING OR STAMPING 

The heating of rough forged pieces must not be done at a temperature above 1100^ so as to 
avoid the formation of a rough crystalization which it is difficult to destroy in a single treatment. 
For the same reason, the length of the stay at forging temperature must not exceed the time 
necessary to obtain an equal heat in the whole section. 

PREPARATORY TREATMENT BEFORE HARDENING 

In principle, it must consist of: 

1. One annealing operation, called regeneration or standardization annealing, destined 
to regulate and refine the structure of the metal after forging. This annealing is effected 
at a temperature of 900® for most mild and semi-hard steels; at a temperature of 850® 
for the hard construction steels. Heating at a moderate speed; rapid air cooling. 

2. One “soft’’ annealing, always useful, but indispensable for the semi-hard and hard 
steels which must be easy to machine before hardening. For most steels, this annealing 
operation can be effected at a temperature varying between 725® and 760®, followed by 
a slow cooling down in the furnace. 

HARDENING 

Heating up to the temperature indicated for each steel in the attached tables. Maintenance 
at that temperature until it penetrates the entire section. Quick cooling down in the liquid 
named in the attached lists and moving the section to and fro so as to avoid soft spots. 
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In cases where, due to the hardness of the metal or the shape of the part, cracks are to be feared 
in an energetic hardening, it would be preferable to use the combined hardening process, stop¬ 
ping the cooling before it is complete and immediately starting on the tempering operation. 

To avoid the same accidents, it is necessary, before hardening, to free the part of any cracks, 
burrs, stamping bends, etc., which it might have, and to round off the edges that are too sharp. 

TEMPERING 

Is always done at a temperature corresponding to the required degree of softening of the 
hardened part, if possible always at least at 575°. The tempering heat must always be carefully 
checked as it is this temperature that fixes the final characteristics of the section. After the heat 
has become evenly distributed in the whole part, the tempering must be prolonged for at least 
6 hours so as to improve its ductibility. 

Avoid slow cooling after tempering. 

In the case of parts that must be used after hardening in their state of maximum hardness, it 
is always recommended to effect a light tempering at around 200° destined to counteract the 
brittleness resulting from the hardening strain. 

CASE HARDENING 

It is recommended to use cements of very regular composition. One of the best is a mixture 
ot 60 parts granulated charcoal and 40 parts of carbonate of barium. 

The case hardening box should not be too large so that all the parts contained therein should 
be evenly exposed to the required temperature. 

Leave between one part and the other some 5 cm. of cement, tightly packed. The box should 
be hermetically closed and the opening covered with fireclay. 

Temperature to be reached : 

900 to 950® for ordinary case hardening steel. 

850 to 900® for nickel chromium steel. 

Heat slowly and maintain at the necessary temperature until the required case hardening 
deepness is reached. The speed of penetration is usually 1 to 2/10 of a mm. per hour. 

Avoid deep case hardening exceeding 1 mm. 

Cool the parts in the box taken out of the furnace, or in the air, until completely cooled. 

Then proceed with the final treatment: 

For CU steel: 

Regeneration hardening at 900®. 

Water hardening at 780-800®. 

For N2C, N3C, N5C steels, the water hardening operation is sufficient, but it is recommended 
to effect the regeneration treatment for important parts. 

For the GO to G5 range of nickel chromium steels : 

Oil hardening at 820-840® 

The regeneration treatment is not indispensable, but useful. 

In each case hardening box, place a test bar of the same metal; an examination of the grain 
after breaking the test bar, will prove the correctness of the treatment. 

Case hardening in alcaline cyanide baths, a process fairlv recently adopted, gives very good 
results and can replace in many cases cementation in boxes. 
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MECHANICAL CHARACTERISTICS 

DEFINITION OF THE CHARACTERISTICS MENTIONED IN THE CATALOG 

YIELD POINT, in kilogs. per mm2. 

TENSILE STRENGTH, in kilogs. per mm2. 

ELONGATION per 100 mm. 

REDUCTION OF AREA given by the formula — ^ x 100, S being the initial section and 
S’ the section after breaking. 

BRINELL HARDNESS obtained by imprint of a ball of 10 mm. in diameter under a pressure 
of 3,000 kgs. 

IZOD IMPACT obtained by small Charpy hammer on the Mesnager bar, expressed in kilo- 
grammeters per cm2. 

IMPORTANT REMARKS 

1. The characteristics in the annealed state are to be understood in the following way : 
Annealed at the temperature indicated, followed by cooling down in ashes or slaked lime; 

2. The figures mentioned in our booklet represent the averages and not the guaranteed 
minima. They have been obtained on test pieces from forged or rolled bars, round or square, 
of some 30 mm. width or diameter. 

3. The annealing temperature indicated is that which is to be used to obtain a maximum 
softening before machining. This kind of annealing must be followed by a slow cooling. 

Drawings of the Test Bars used by Ugine 


TENSILE STRENGTH TEST BAR 



IZOD IMPACT TEST BAR (MESNAGER) 




1 

1 


^ottb»n 



1 


T 


NOTE: —Wherever degrees of heat are indicated, it should be understood that: “centigrade 
degrees” are meant. 
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CARBON CONSTRUCTION STEELS 



C 2 

C 3 

C 4 B 

CONDITION 

Annealed 

Annealed 

Annealed 

Hardened and 
tempered 
at 600 

Yield point. 

25-28 

28-32 

32-35 

50-60 

Tensile strength. 

43-48 

48-54 

54-60 

67-77 

Elongation . 

24-27 

23-26 

20-24 

14-18 

Reduction of Area. 

> 65 

> 55 

> 50 

> 50 

Brinell Hardness . 

128 

131 

140 

212 

Izod Impact. 

> 20 

> 15 

— 

> 13 

Annealing temperature 

900® 

900° 

850° 

— 

Hardening temperature 

— 

— 

— 

850° in water 

Forging temperature.... 

From 1100° maximum to 850° minimum. 

State of supply... 

The carbon construction steels are generally supplied 

To be used for. 

Various machinery parts not subjected to high stress. 
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CARBON CONSTRUCTION STEELS 


C 4 

C 5 

C 6 

C 7 

Annealed 

Hardened & 
tempered 
at 600° 

Annealed 

Tempered & 
hardened 
at 600° 

Annealed 

Tempered & 
hardened 
at 600° 

Annealed 

35-38 

55-65 

38-42 

65-75 

42-45 

75-85 

45 

60-68 

75-85 

68-75 

82-95 

75-82 

95-110 

82 

18-21 

12-15 

15-18 

10-13 

12-15 

8-11 

9 

> 45 

> 40 

> 40 

> 35 

> 30 

> 30 

> 25 

187 

235 

207 

285 

217 

302 

225 

— 

> 12 

— 

> 8 

— 

> 5 

— 

850° 

— 

850° 

— 

850° 

— 

840° 

— 

850° in 
water 

— 

840° in 
water 

— 

825° in 
water 

825° in 
water 


From 1000° maximum to 900° minimum 


rough forged or rolled. They can however be supplied annealed or refined. 


Forged or moulded parts, rivets, bolts, etc. 
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SPECIAL CONSTRUCTION STEELS 



CASE-HARDENING 

Carbon steel 

NICKEL STEEL 

C U 

N 2 C 

N 3 C 

N 5 C 

CONDITION 

Anneal¬ 

ed 

Harden¬ 
ed at 
900° 

Anneal¬ 

ed 

Harden¬ 
ed at 
900° 

Anneal¬ 

ed 

Harden¬ 
ed at 
900° 

Anneal¬ 

ed 

Hardened 
at 850° 

Yield point. 

26-30 

35-43 

30-35 

42-50 

35-40 

50-60 

38-43 

80-95 

Tensile strength. 

38-42 

48-56 

42-47 

55-65 

48-55 

65-75 

55-65 

105-120 

Elongation . 

28-30 

22-27 

25-28 

20-23 

25-29 

16-19 

22-25 

8-10 

Reduction of Area. 

>70 

>70 

>70 

>70 

>65 

>55 

>60 

> 40 

Brinell Hardness . 

112 

140 

123 

155 

130 

210 

140 

280 

Izod Impact. 

>30 

>25 

— 

>25 

— 

> 18 

— 

> 10 

Annealing temperature 

1 

900® 

— 

900® 

— 

900® 

— 

900® 

— 

Hardening temperature 

— 

900®in 
water 

— 

900®in 
water 

— 

900®in 
water 

— 

850® in 
water 

Forging temperature.... 

From 1150® maximum to 
800® minimum 

From 1000® maximum to 

800® minimum 

State of supply. 

Rough rolled 
or 

Rough rolled 

Generally, rough rolled or rough forged. 

Can also be delivered annealed or softened. 

Use : . 

All case hard- 
ened parts 
working with 
friction 

In the case hardened state : for parts that 
must be particularly reliable or highly 
resistant to strain. 

In the non case-hardened state : for parts that 
must be highly resistant to repeated 
shocks or to heavy stresses (Bending, 
traction, twisting). 
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SPECIAL CONSTRUCTION STEELS 



CASE-HARDENING 


G 1 

G 2 

CONDITION 

Annealed 

Oil harden¬ 
ed at 850° 

Annealed 
at 700° 

Oil harden¬ 
ed at 850° 

Hardened & 
tempered 
at 550° 

Yield point. 

50-55 

80-100 

45-58 

95-110 

70-75 

Tensile strength. 

60-70 

95-115 

65-75 

115-130 

80-90 

i 

Elongation . 

18-23 

9-11 

16-20 

7-10 

-1 

12-15 

Reduction of Area. 

> 75 

> 45 

I 

! V 

Cn 

O 

> 40 

> 55 

Brinell Hardness. 

201 

320 

217 

341 

241 

Izod Impact . 

— 

> 10 

— 

> 9 

> 16 

Annealing temperature 

700® 

— 

o 

o 

0 

— 

— 

Hardening temperature 

— 

850® 


850® in oil 

1 

Forging temperature.... 

From 1100® maximum to 850® minimum. 

State of supply. 

Usually : annealed, except for parts which must still 

Use : . 

I/i the case-hardened state : for parts that require to have, 
particularly : gear-shafts,, gear-wheels, etc.) 

In the non case -hardened state: for parts that are 
spindles, etc.in general : all parts that must be 
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SPECIAL CONSTRUCTION STEELS 


NICKEL-CHROMIUM STEELS 


G 4 

G 5 

N V 

Annealed 
at 675° 

Oil harden¬ 
ed at 850° 

Hardened & 
tempered 
at 600° 

Annealed 
at 675° 

Oil herden- 
ed at 850° 

Annealed 
at 675° 

Oil hardened 
at 850° 

50-65 

105-120 

72-78 

60-70 

110-135 

45-55 

95-115 

75-85 

130-140 

80-90 

85-95 

135-150 

70-80 

120-140 

14-18 

6-8 

12-15 

13-16 

6-8 

15-20 

8-11 

> 50 

> 35 

55 

40 

35 

45 

35 

229 

363 

241 

250 

370 

190 

352 

— 

> 9 

17 

— 

6 

— 

7 

675° 


— 

675° 

— 

900° 

— 


850° in oil 

— 

850° in oil 

— 

00 

cn 

O 

0 

hJ 


From 1000® maximum to 
800® minimum. 

undergo heat treatment, in which case the metal is delivered roueh rolled 

after case hardening, a high elastic limit and great ultimate breaking strength, 

subjected to alternating torsional stresses such as shafts, axles, bent shafts, motorcar 
absolutely reliable. 
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SPECIAL CONSTRUCTION STEELS 


CASE-HARDENING CHROMIUM- 



U M 1 

U M 2 

CONDITION 

Anneal¬ 
ed at 

850^ 

Oil hard¬ 
ened at 
850° (1) 

Water 
harden¬ 
ed at 
875° 
Tem¬ 
pered 
at 650° 

Water 
harden¬ 
ed at 
875° 
Tem¬ 
pered 
at 500° 

Anneal¬ 
ed at 

850° 

Oil hard¬ 
ened at 
850° (1) 

Water 
harden¬ 
ed at 
875° 
Tem¬ 
pered 
at 650° 

Water 
hardened 
at 875° 
Temper¬ 
ed at 
500° 

Yield point. 

30-40 

65-80 

65-75 

70-85 

32-42 

80-100 

70-80 

85-105 

Tensile strength. 

45-55 

85-100 

70-80 

80-90 

48-58 

95-115 

75-85 

90-110 

Elongation . 

24-30 

10-14 

16-20 

10-14 

22-26 

8-12 

14-18 

8-12 

Reduction of Area. 

>60 

>50 

>60 

>55 

>55 

>40 

>60 

>50 

Brinell Hardness . 

137 

269 

207 

255 

143 

302 

241 

293 

Izod Impact. 

— 

>12 

>25 

>18 

— 

>10 

>20 

>12 

Annealing temperature 

At 850® allowing it to cool down slowly or at 730® hold- 

Hardening temperature 


850® 
in oil 

875° in water 


850® 

875® in water 

Forging temperature... 

From 1050® maximum to 900® minimum. 

nachined and 

State of supply .. 

Annealed bars; forgings (rough forged or r 

Use :. 

In the case-hardened state : Gearings Camshafts. 

In the non-Case-hardened state : Parts that must be par- 
Method of treating non-Case-hardened parts : Water harden- 
Methods of treating case-hardened parts : 1st Method : 
2nd Method : Case-harden at 900®, cool in the case, 
method of proceeding is highly recommended as it 
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SPECIAL CONSTRUCTION STEELS 


MOLYBDENUM STEELS 

U M 3 

U M 4 

Annealed 

at 850° 

Hardened 
at 850° (1) 

Water 
hardened 
at 875° 
Tempered 
at 650° 

Water 
hardened 
at 875° 
Tempered 
at 500° 

Annealed 

at 850° 

Oil hardened 
at 850° (i) 

Water 
hardened 
at 875° 
Tempered 
at 650° 

Water 
hardened 
at 875° 
Tempered 
at 500° 

34-44 

95-115 

72-82 

95-105 

35-45 

115-135 

77-87 

105-115 

51-61 

110-130 

80-90 

100-110 

54-64 

130-150 

85-95 

110-120 

20-24 

7-10 

13-16 

7-11 

18-22 

6-9 

12-14 

6-10 

> 55 

> 35 

> 55 

> 50 

> 50 

> 30 

> 55 

> 45 

149 

341 

255 

321 

163 

388 

269 

341 

— 

> 8 

> 18 

> 10 

— 

> 6 

> 15 

> 8 


ing it for some time at the prescribed temperature and cooling in the air. 


850® in oil 


875® in water 


850® in oil 


875® in water 


treated.) 


ticularly reliable, levers, axles, spindles, 
ing at 875° and tempering at a high temperature. 

Case-harden at 900°, cool in the box, reheat at 850° and quench in oil; „ 

reheat at 900° and cool in the air, reheat at 850° and quench in oil. This second 
gives the core a better texture. 


or 


(1) Test bar selected from beneath Case-hardened area. 
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SPECIAL CONSTRUCTION STEELS 



Nickel Steel 

NICKEL 


N 2 D 

K N B 

K N 

CONDITION 

Anneal¬ 

ed 

Harden¬ 
ed and 
tempered 
at 650° 

Annealed 
at 825° 

Harden¬ 
ed and 
tempered 
at 600° 

Annealed 
at 825° 

Hardened 

and 

tempered 
at 300° 

Harden¬ 
ed and 
tempered 
at 600° 

Yield point. 

40-48 

50-60 

40-48 

65-80 

50-60 

130-150 

78-90 

Tensile strength. 

58-68 

70-80 

65-75 

80-92 

72-85 

150-175 

92-102 

Elongation . 

15-19 

13-15 

16-20 

12-15 

15-18 

5-8 

11-13 

Reduction of Area . 

> 38 

> 45 

> 60 

> 55 

> 55 

> 40 

> 55 

Brinell Hardness . 

170 

217 

170 

235 

207 

444 

270 

Izod Impact. 

— 

> 18 

— 

> 15 

— 

> 4 

> 12 

Annealing temperature 

850° 

— 

825° 

— 

825° 

— 

— 

Hardening temperature 

— 

850° in 
water 

— 

820° to 
830° in 
water 

— 

825° to 850° 
in oil 

Forging temperature... 

From 1100® 
maximum to 
850° minimum 

From 1050° maximum to 850° minimum; 
Care should be taken that the parts be cooled 

State of supply. 

Annealed, rough or 
refined, according 
to requirements. 

Annealed, rough, or treated according to 

Use :. 

Particularly sui¬ 
table for gun 
barrels; Can be 
used for shafts, 
crankshafts, le¬ 
vers, toothed 
segments, steer¬ 
ing gears, etc. 

Very much used for parts subjected 
from brittleness: shafts, axles, drop 
toothed segments, crankshafts, connecting 
forgings, etc. 

NoU: Ugine Brand KN9 is KN Brand 
80 to 90 Kgs. 
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SPECIAL CONSTRUCTION STEELS 


CHROMIUM STEELS 

K N H 

K N A B 

K N A 

Annealed 
at 750° 

Hardened 

and 

tempered 
at 450° 

Hardened 

and 

tempered 
at 600° 

Annealed 
at 660° 

Air hardened 
at 850° 

Prolonged 
annealing 
at 660° 

Air hardened 
at 850° 

60-70 

120-135 

90-105 

55-65 

115-135 

60-75 

> 150 

80-90 

135-150 

102-115 

70-80 

130-150 

78-90 

> 175 

12-15 

5-8 

10-12 

15-18 

8 

14-16 

> 6 

> 45 

> 35 

> 40 

> 60 

> 40 

> 55 

> 35 

229 

388 

285 

207 

363 

229 

477 

— 

> 4 

> 10 

— 

> 8 

— 

> 6 

825® 

— 

— 

660° 

— 

660° 

— 


825® to 850° in oil 

— 

850° in 
open air 

— 

830° to 850° 

in the open 
air 

in ashes. 

From 1150° maximum to 900° minimum. 

Parts to be cooled in ashes. 

requirements 

Annealed or rough according to requirements. 

Rarely refined due to difficulties with regards the 
machining. 

to great wear and stress free 
hammer rods, gears, pinions, 
rods, levers, various kinds of 

treated for a tensile strength of 

Air hardening steel for 
parts of complicated 
shape or for thin parts 
requiring high tensile 
strength. 

Air hardening steel for 
heavily stressed parts of 
all thicknesses ; slight 
warping during harden- 
ing — gears, pinions, 
cams, etc. 
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SPECIAL CONSTRUCTION STEELS 


CHROMIUM - MOLYBDENUM STEELS 


U M 6 

U M 7 

U M 8 

CONDITION 

Annealed 

at 850° 

Hardened 

and 

tempered 
at 650° 

Annealed 

at 850° 

Oil hard¬ 
ened at 
850° 

tempered 
at 650° 

Oil harden¬ 
ed at 825- 
850°, tem¬ 
pered at 
200° 

Anneal¬ 
ed at 
850° 

Oil hard¬ 
ened at 
800/825 
tempered 
at 200° 

Yield point. 

38-48 

80-90 

42-52 

85-95 

160 

45-55 

180 

Tensile strength. 

60-68 

90-100 

65-75 

95-110 

180-195 

72-82 

190 

Elongation . 

17-21 

11-14 

16-20 

11-13 

> 4 

15-18 

— 

Reduction of Area . 

> 45 

> 50 

> 45 

> 50 

> 40 

> 45 

— 

Brinell Hardness . 

187 

285 

201 

302 

>477 

229 

>555 

Izod Impact . 

— 

> 13 

— 

> 12 

> 4 

— 

> 2 

Annealing temperature 

850° allowing it to cool down slowly, or 730° holding it 
time at the prescribed temperature and cooling in the air 

for some 

Hardening temperature 


850° in 
water 

Oil hardening at 850°-875°, tempering 
between 550° and 700° for thick shafts ; 
oil hardening at 825°-850°, tempering at 
180°-220° for gears 

Oil hardening at 800°- 
825° and tempering at 
180°-220° for gears 

Forging temperature.... 

from 1050° maximum to 900° minimum 

State of supply. 

Annealed bars—forgings (rough forged, or treated after 
roughing down or machining) 

Use : . 

Transmission gear 
shafts, Universal 
joints,crankshafts, 
(treated for approx. 
90 kgs.) 

After hardening and tempering 
at a high temperature : shafts 
and crankshafts, treated for 
approx. 100 kgs. 

After hardening and tempering 
at a low temperature : gears. 

After hardening 
and tempering at 
a low tempera¬ 
ture : gears. 

Can be used for 
the manufacture 
of refined large 
sections (shafts 
and crankshafts). 

In this case 
temper at a high 
te mpe ra t u r e 
(same as for 
UM7). 


26 









































































SPECIAL CONSTRUCTION STEELS 


MANGANESE SILICON STEELS 


M S 

M S K 

CONDITION 

Annealed 

Hardened 

and 

tempered 
at 450° 

Hardened 

and 

tempered 
at 600° 

Annealed 

Hardened 

and 

tempered 
at 450° 

Hardened 

and 

tempered 
at 600° 

Yield point. 

50-60 

125-135 

82-92 

50-60 

> 130 

> 90 

Tensile strength. 

78-88 

140-150 

100-110 

75-85 

>150 

> 105 

Elongation . 

13-16 

5-7 

9-12 

14-17 

4-7 

9-12 

Reduction of Area. 

> 40 

> 25 

> 45 

> 55 

> 30 

> 45 

Brinell Hardness . 

207 

415 

300 

200 

415 

320 

Izod Impact. 

— 

> 4 

> 7 

— 

> 4 

> 8 

Annealing temperature 

900° 

— 

— 

875° 

— 

— 

Hardening temperature 

— 

875° in water 

— 

850° in 

water 

Forging temperature.... 

From 1000° maximum to 800° minimum. 

State of supply. 

Usually in the rough for spring leaves and crankshafts. 
We can also supply treated crankshafts. The metal 
for cold wound coils is supplied annealed. 

Use : . 

Steels for springs (tempered at a low temperature), 
crankshafts (tempered at a high temperature). Small 
sections must be oil hardened. 
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SPECIAL CONSTRUCTION STEELS 


STAINLESS AND 

Hardenable 12% Chromium 


F I 

U 1 2 

CONDITION 

Annealed 

Hardened and 
tempered 
at 650° 

Annealed 

Hardened and 
tempered 
at 650° 

Yield point. 

25-40 

40-55 

30-45 

55-70 

Tensile strength. 

45-60 

60-75 

55-70 

75-90 

Elongation . 

20-28 

15-20 

18-26 

13-17 

Reduction of Area . 

> 65 

> 60 

> 60 

> 50 

Brinell Hardness . 

146 

192 

174 

235 

Izod Impact .. 

— 

> 15 

— 

> 7 

Annealing temperature 

900° 

— 

900° 

— 

Hardening temperature 

— 

950° in oil 

— 

950° in oil 

Forging temperature.... 

From 1050° maximum to 900° minimum. 

State of supply. 

Always annealed 

Usually, treated, except 
hardening after the ma- 

Use : . 

These steels are remarkabl 
and weak organic acids. 

Extra mild steel for 
working pressed parts. 
Used annealed only. 

y resistant to corrosion caused 
They must always be carefully 

Parts that must resist to 
repeated shocks and stress 
such as : turbine shafts. 






































































SPECIAL CONSTRUCTION STEELS 


ACID PROOF STEELS 


Steels 

15 and 18% Chromium 
Steels 

Steels containing 18% Chromium and 

8% Nickel 

P 1 2 

F. 15 F. 18 

NS. 20 NS. 20S NSM 

Annealed 

Hardened 

and 

tempered 
at 300^ 

Hardened 

and 

tempered 
at 650° 

Non hardenable ferritic 
Steels 

Austenitic, antimagnetic steels which 
soften when water hardened. 

After water hardening at 1100/1150° 

30-45 

140-160 

70-85 

25-40 

20-35 

65-80 

160-180 

85-100 

45-60 

60-75 

15-23 

> 4 

10-14 

15-30 

> 45 

> 55 

> 30 

> 45 



201 

429 

277 



— 

— 

> 4 



900° 

— 

— 



— 

950° in oil 


1100°-1150° 1 NS20 1150°-1200° } . 

in water j NS 20 S in water ( NSM 


from 1050° to 900° 

1050° to 900° 

parts that require energetic 
chining operations. 

Ready for use 

Usually hardened, which gives the metal 
its maximum softening, elongation and 
stainlessness. 

by atmospheric agents 
polished before use. 

Machinery parts : pump 
shafts, piston rods, paper 
mill blades, etc. 

Particularly suitable 
for stamping & cold 
machining Higher 
corrosion resisting 
power than the 12% 
chromium steels. 

Can be used to resist 
corrosion in a hot 
state up to 600° for 
the F-15 quality and 
750° for F-18. 

These steels withstand parti¬ 
cularly well chemical products, 
(consult us in each case). 

NS20 for decorating and polish¬ 
ed parts. 

NS20S—^for the chemical indus¬ 
try (special for weldings). 

NSN—Molybdenum steel cap¬ 
able of better resisting certain 
chemical agents. 
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U G I N E 


ELECTRIC 


STEEL 


WORKS 


STEELS FOR SPECIAL PURPOSES 

Independently from the construction steels already described, Ugine manufactures numerous 
other grades, amongst which we cite : 

MANGANESE STEEL- Mn 12 

12-14% Manganese steel. This steel has great mechanical strength, its tensile strength being 
95400 kgs., its elongation approx. 40%. It is an austenitic steel, the use of which is particularly 
suitable for the manufacture of parts that work in permanent contact with abrasive materials such 
as pounding, crushing and screening equipment. Its durability is at least three times greater 
than that of any other metal. 

Steel Castings : Breaker jaws. Armour plates and perforated plates for cement factory 
crushers. Teeth for steam excavators. Collars for rolling crushers and edge runners. Shafts 
for shot grinders. Tubes, bends and joints for hydraulic stowing. Mud pumps, etc. 

Forgings ; Pins and bushes for dredgers, excavators, conveyors. Stamps, hammers, and 
grid bars for crushers and pulverisers. Crushing balls, etc. 

Steel Sheets : whole or punched (plain or shaped to requirements) for screens, trommels, chutes, 
hoppers, wearing parts for pumps and concrete mixers, etc. 

Steel Wire Mesh Cloths : for screens. 


SPECIAL CHROMIUM STEEL FOR THE MANUFACTURE OF BALLS 

AND BALL BEARINGS—KS 

This very high quality steel is supplied “ soft ” annealed, in rings or bars according to the size 
required. Brinell hardness inferior to 200 renders machining easy and rapid. 

Treatment: After machining, oil harden at 820*^. 

ENGINE VALVE STEELS 

For Standard Engines : 

Usual commercial quality : Z1-Z3—Chromium Silicon steel. 

Superior quality : Z4-Z8—Chromium Silicon Molybdenum steel. 

For Airplane Engines and Hard Driven Motors : 

Extra Superior quality : OR :—Chromium, Cobalt, Molybdenum steel. 

ZTN—Silicon, Chromium, Tungsten, Nickel steel. 

STEELS FOR THE PETROLEUM INDUSTRY 

PM — Chromium tungsten molybdenum steel, 

NS.24 — Nickel Chromium steel, 

XLX — Chromium nickel tungsten steel. 

These steels make it possible to deal satisfactorily with the various refining and cracking 
problems. ^ 


HEAT RESISTING STEELS 

Chromium Steels : These steels resist very satisfactorily to atmospheres containing sul¬ 
phurous gas. They are ferritic, brittle when cold ; and their mechanical strength decreases rapidly 
at a temperature of more than 700^. Weldings are weak and not recommended. 

F.18 — 18% chromium steel. Resists well up to 750®. 

- 27-30% chromium steel. Can be used up to a temperature of 1150®. Uses: 
Brackets for standardizing furnaces. Pyrite and blende roasting furnace equipment. 
Vats for lead baths. Firebox grid bars. Protection plates for steam boiler tubes. 
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u G I N E 


ELECTRIC STEEL WO RKS 


Nickel Chromium Steels : NS.20 - NS.24 - NS.30 

These steels which contain from 18 to 25% chromium and 8 to 20% nickel show interesting 
characteristics at high temperatures. 

Large quantities of sulphurous gas impair the resistance of these steels. These qualities are 
austenitic and weld very easily. 

NS-20 can be used up to 800® 1 

“P kase-hardening boxes, annealing cases, hardening baskets. 

NS-30 can be used up to 1200° J & > & • 

Alloys Containing A Very High Percentage of Nickel and Chromium : 

They resist oxidation very well and have a high 
tensile strength at high temperatures which enables them to withstand relLively important loads. 

QA2—Can be used up to 1200® 

QA6— „ „ „ „ „ 1250° 

AW. .--Industrial problems of all kinds arise constantly, and, whenever it is necessary to use 
a special steel resisting oxidation at high temperatures, it will be advisable to consult 
our technical office, for, service conditions and experience alone make it possible to 
choose correctly the grade to be used. Our specialists are at the disposal of our 
clients to study any problems of this kind. 


Mn 12 STEEL SHEETS 

DREDGER BUCKETS 

Transporting worm discs. Tubes Fan blades and shells. Hoppers, Chutes. 



Light armour plates 



Mn 12 CASTINGS 

Breaker Jaws, Cheeks and Grids for 
tube grinders; Plates for ball grinders; 
Smooth and toothed collars (rough or 
machined); Teeth for steam excavators. 
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U G I N E 


ELECTRIC 


STEEL 


WORKS 




Mn 12 FORGINGS 

Pins, bushes, and wearing parts for Dredgers 
Excavators, and Conveyors. 


Mn 12 PERFORATED PLATES 


for Crusher sieves 
“ TROMMFT.S; ’’ 



More regular screening 
Lighter screens 

Saving in power. 
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UGINE ELECTRIC STEEL WORKS 




“Mn 12” BRAND 

SOLID FORGED MANGANESE STEEL ELEVATOR CHAINS 

Every important Industrial Concern using Elevators realises the troubles which arise through 
Ae rapid wear and frequent breakages of the chains - We also have realised that the use of MAN¬ 
GANESE STEEL enables a considerable reduction to be made in maintenance Costs and follow¬ 
ing our production of Manganese Steel Elevator Buckets, we now present to your notice our latest 
specialities. 

These chains are supplied in sections ready for use—each section is composed of a number of 
links, giving the required distance between the centre-holes of the buckets. 

These chains can be supplied with either threaded or plain brackets. 


FORGED MANGANESE STEEL CHAINS WITH DETACHABLE 
LINKS AND CAST MANGANESE STEEL PINION 


l: 








































U G I N E 


ELECTRIC 


STEEL 


WORKS 


FOR ELEVATOR CHAINS 
WITH FLAT LINKS 

USE UGINE “Mn 12” BRAND 
MANGANESE STEEL PINS AND 
BUSHES 

An Elevator which is fitted with pinions 
in cast Manganese Steel, chains in forged 
Manganese Steel, aiso buckets and funnels 
in Manganese Steel, is a machine working 
at its best, giving the HIGHEST OUTPUT 
at the LOWEST COST ! 



MANGANESE STEEL WIRE MESH CLOTHS 



NOTE THE METHOD OF WEAVING! 

This gives an absotutely flat screening surface-again reducing 
the rate of wear and giving the best possible screening, far 
superior to the usual crimped or corrugated mesh cloth. 


These cloths, which are the 
finest screening materiil ob¬ 
tainable, can be supplied to 
cover, any area, with edges 
finished off, bent if desired, 
ready to mount into position. 

They are made of round or 
square Manganese Steel WSre^ 
thereby affording maximum 
wearing capacity as 
with minimum eventual 
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TOOL STEELS 

Tool steels can be divided into five distinct groups : 

1. High speed steels. 

2. Special steels for various uses. 

3. Carbon tool steels (Extra and Standard Qualities). 

4. Carbon tool steels for agricultural and ordinary tools. 

5. Special steels for particular uses. 

You will find further on in this catalog, tables describing the use and treatment to be applied 
to each kind of steel, which are sufficient in most cases to guide technical engineers in the use of 
our products. 

We think it advisable, however, to draw our clients’ attention to the following points : 

CHOICE OF THE STEEL 

A correct choice of the steel to be used is of utmost importance. In fact, you can machine 
most construction steels with tools made of carbon steels, but the results will be most unsatisfactory 
as the tool will have to be ground a considerable number of times, thus causing loss of time and 
decrease in production. It can therefore be said that for a determined work on a determined 
metal it is necessary to use a well determined tool steel. Our specialists are at the disposal of 
our clients to advise and guide them in the choice of the grades to adopt. 

HEAT TREATMENT 

Almost always failures are attributed to the metal. This is a grave mistake. When the metal 
chosen corresponds with the work it is intended for, the result must be good; if it is not so, it 
is due to the fact that the metal has not been adequately treated. 

First of all, we wish to point out that the hardening and tempering heats which we indicate 
are those which are generally adopted for the kind of metal referred to ; but it must be understood 
that the hardening and tempering heats may vary slightly according to the shape of the tool and 
the qualities it must have. It is only by making tests and experimenting that it is possible to 
determine the exact temperatures. 

On the other hand, the annealing and forging temperatures are always the same for the same 
brand of steel. 

From the above it will be seen that whenever possible furnaces having a temperature which 
can be well regulated, such as muffle furnaces, salt or lead bath furnaces, should be used. 

For large scale manufacturing, the use of a pyrometer is indispensable. Tool steels always 
contain a high percentage of carbon : it is therefore necessary to avoid decarbonization. Care 
should be taken, whenever heating the steel, that it should not come in contact with air (for this 
reason muffle furnaces, or, salt or lead bath-furnaces are advisable). When forced to make 
tools by heating them on a forge hearth, it will always be necessary to take great care that they 
should not come in contact with the flame. 

For the same reason you should endeavour to reduce the time during which the tool is hot, 
without however heating it too rapidly (which would cause cracks) and taking care that it be 
uniformly heated. 

Maintaining the metal at a high temperature also has the drawback of thickening the grain so 
that the steel becomes brittle. One should not try to anneal the metal too much to make it easier 
to machine. 

In general, the following rules should be followed very strictly : 

Forging : 

Forging must be effected within the temperature limits indicated—neither above nor below. 

The heating must be slow and regular; care should be taken to warm the tool before placing 
it in the furnace or in the fire. The heating must be prolonged until the center of the tool reaches 
the required temperature. 
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The forging must be done with a minimum of heatings. 

After forging let the tool cool down very slowly. 

It should be noted, moreover, that for high speed steels the heating must be very slow up to 
850®, and then rapid, up to the required temperature. The cooling should be done in dry ashes, 
as slowly as possible. 

Annealing : 

After forging, the steel should always be annealed for the following reasons : 

If the tool is to be machined, it is preferable to have a metal which is not too hard. 

Annealing eliminates internal strains which might result in warping or cracks during the 
hardening or create irregularities in the hardness of the tool. 

Annealing improves the quality of the internal grain and reduces brittleness after the 
hardening. 

The annealing must be done in airtight furnaces, and, in the case of muffle furnaces the tool 
should be covered with charcoal. 

The heating should be slow and the cooling slower still, either by letting the tools cool in the 
furnace, or by placing them to cool in dry ashes. 

Hardening : 

Heat the tool slowly up to hardening temperature and wait until the center of the tool reaches 
that temperature. 

Hardening methods vary according to the nature of the steel, the shape of the tool and its size; 
the hardening temperature and the hardening liquid also vary according to the required hardness. 
It is not possible to describe here in detail the hardening operations, but the following general 
rules should be remembered : 

The hardening temperature must be carefully checked and adjusted. Salt bath furnaces equipped 
with pyrometers give the best and most uniform results. 

Decarbonization of the tool’s working part should be avoided in order to reduce the grinding 
to a minimum and to obtain the required hardness. In salt bath furnaces there is hardly any 
decarbonization. In muffle furnaces the cutting part of the tool should be placed in charcoal. 
When the heating is done by forge hearth, surround the cutting part with pieces of coke and add 
same during the heating; the tool must of course be placed in a way so that the cutting part should 
not be in the flame; it is also recommended to turn the tool several times during the heating, 
taking care that the sharp part should not be heated at a higher temperature than the rest of the tool. 

When the tool is ready to be quenched, operate as quickly as possible so that the temperature 
of the sharp parts (generally the working parts) should not have time to fall below hardening point. 

So far as high speed air hardening steel is concerned, place the working part in a blast of dry 
compressed air. It is always good to drain the air inlet tubes just before the hardening. Take 
care to move the tool to and fro, turning it, etc., during the quenching, so that the cooling be 
uniform. When the steel is of a deep red, plunge it into oil until completely cooled. 

When the quenching is done with water or oil, care should be taken that the quenching liquids 
be clean, otherwise the hardening strength of the bath varies according to the quantity of suspend¬ 
ed foreign matter. In the case of water hardening, the best method is to have a vat constantly 
fed with clean cold water (approx. 20®) so that the temperature should remain the same. The 
vat simply has to be decanted at regular intervals to remove muddy deposits. For oil hardening 
it is necessary to have an oil circulating apparatus with cooling system and screen. 

In general, endeavour to harden the parts symetrically in order to avoid warping and distorsion 
due to differences in tension at the time of hardening. 

Before tempering, it is absolutely necessary to control the hardness of the tools. If they are 
not sufficiently hard, the hardening process must be started all over again, the hardening tem¬ 
perature being slightly increased or the quenching liquid changed. In certain cases it is advisable 
to effect a combined hardening (very brief water hardening followed by hardening and complete 
cooling down in oil) as, for instance, in the case of delicately shaped tools made of water hardening 
steel, which crack when an ordinary water quenching is effected. 
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Tempering: 

After hardening there are always internal strains in the metal, strains which make it brittle and 
which it is most advisable to eliminate. If the hardening must be very energetic and no tempering 
can be effected, it is always possible to reheat the steel at 180° and to cool it in oil. 

For high speed steels the best method is to do the tempering in a lead bath equipped with a 
pyrometer, at a temperature of 550 to 600° according to the nature of the steel. 

For the other steels tempering is effected at a lower temperature, the easiest method being to 
find out the tempering colour which gives the best results. It must be noted that these tempering 
colours are not the same, or, at least, do not correspond to the same temperatures for the special 
steels and refined carbon steels; the experience and skill of the workmen are of great importance 
in this case. Anyhow, whether you use a lead bath or base yourself on the tempering colour, 
that temperature or that colour must be carefully checked and followed. 

Generally speaking, the greater the tempering heat, the less brittle the tool will be. It is there¬ 
fore in your interest to effect the tempering at the highest possible temperature compatible with 
the required hardness. 

It is also possible to use for the tempering, salt bath furnaces or alloy bath (lead, antimony) 
furnaces. Muffle furnaces or electric furnaces equipped with pyrometers can also be used. 

Grinding: 

After hardening and tempering the forged tool must be ground to the required shape. 

Carbon steel tools must be ground without overheating, otherwise the metal looses its temper. 
For these tools use a wet sandstone grinder. 

For high speed steels use a very soft emery grinding machine, the emery to be of very fine grain. 
Press the tool very lightly. The tool must not heat up, otherwise it will crack. Cool the tool 
from time to time by plunging it into water. 

It is also very much recommended, for high speed steel tools, to finish grinding them on a stone 
runner so that the surfaces be nicely polished to facilitate the slipping down of cuttings and to 
produce neater work. 
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USE OF HIGH SPEED TOOLS 

Tool Shapes : The shape of a tool varies according to the nature of the product to be 
machined, i.e., the angles created by the working parts must be different according to the metal 
to be worked. 

Definition: 

a — Clearance Angle 
b — cutting angle 
c — incidence angle 
-- - d — attacking angle. 

L The numerous tests effected in our workshops 
/ have led us to adopt the following figures : 


Metal to be worked 

a 

b 

c 

d 

Mild steel of 40-50 kg. 

6° 

54° 

30° 

45° 

Steel of 50-80 kg. 

8° 

60° 

24° 

40° 

Steel of 80-110 kg. 

6° 

64° 

20° 

30° 

Wheel tyres, cast iron ware, 

Steel of more than 110 kg. J 

6° 

72° 

12° 

25° 

Chilled cast iron 

6° 

84° 

0° 

10° 


The above are general indications and we wish to make the following remarks : 


Cutting Angle : 

The cutting angle must be stiffened in the following cases : 

— for ROC steel, stiffen by approx. 10°, in view of the brittleness of the steel. 

— when the feed is heavy, stiffen from 8 to 15°. 

The cutting angle must be decreased in the following cases : 

— When effecting fine passes for the finishing of the part (to obtain better surfaces). 
— When machining wet metals, such as : 

CU-C3 (Strongly annealed), 

N2D-N2C-N25-G2 (Strongly annealed), 

NS20 and Mnl2 (to lessen the cold working). 

Pure nickel, aluminium, copper, lead and duralumin. 

Note : Bronze must be machined like ordinary steels. 
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Attacking Angle : 

The harder the matter, the smaller the attacking angle should be. 

In the case of wet metals which are not hard, the attacking angle must be as big as possible, 
thus causing the tools to look like slotting tools where the angle d=90°. 

For the Mnl2 and NS20 grades, the attacking angle is 30 to 40°. 

CAUSES OF FAILURE 

Less satisfactory results or failures are often due to the following causes : 

1. Insufficient hardness resulting from : 

{a) too low a hardening temperature. In this case re-harden the tool at a higher 
temperature. 

{b) annealing between 300 and 550°. Temper the steel anew, above 550° or reharden 
the tool. 

(r) the fact that the decarbonized layer produced during hardening has not been com¬ 
pletely removed. It is then necessary to effect a deeper grinding. This defect 
can easily be ascertained with a file. At the outset it is possible to attack the tool 
with the file but after it becomes inattackable. 

2. The tools are not of suitable shape : 

The cutting angles not being correct and the cutting speeds not in proportion. 

3. The tools are badly placed. 

The tool must be fastened at the same height as the axis of the piece or slightly above, 

A tool fastened too low creates vibrations, which damage the tool; if fastened too high' 

it drags and overheats. 

4. The tools break : 

either the edge or the body of the tools break— 

{a) because they are not sufficiently pushed in. A tool should not overhang, and 
should be strongly clamped in the tool holder. 

(h) because the section of the tool is too weak in comparison with the machine tool 
used and the size of the part. 

5. The quality is not suitable for the metal to be worked or for the working conditions imposed, 
in which case take a better quality metal. 


40 















U G I N E 


ELECTRIC 


STEEL 


WORKS 


HIGH SPEED STEELS 


brand 

Quality 

Use 

Treatment 

ROC 

Extra 

Steel of maximum efficiency 

Forging : from light yellow 


Super- 

for machining at a very high 

(1150^) to light red (900°). 


ior 

speed any grade of hard metal 

Hardening : in air, at 1300- 


Quality 

and working 12% manganese 
steels. Is not recommended 
for shaping tools which can¬ 
not be ground after hardening 

1350°. 

Tempering: at 600° in a lead 
bath. 

RSO 

Extra 

Steel of high efficiency good 

Forging : from light yellow 


Quality 

for high speed machining. 
Is recommended for working 
hard metals such as special 
hardened steels. 

(1150°) to light red (900°). 

Hardening : in air or oil at 
1250° for forged tools and 
at 1200° for milling cutters 
and drills. 

Tempering: at 580° in a lead 
bath. 

RS 

Best 

Steel of great efficiency for 

Forging: from light yellow 


Quality 

working all metals, especially 
for powerful machine tools. 

(1150°) to light red (900°). 
Hardening : in air or oil at 
1200° for forged tools. 
1100° for milling cutters, 
drills, etc. 

Tempering: at 550° in a lead 
bath. 

MARS 

Stand¬ 

High speed steel for all uses, 

Forging : from light yellow 


ard 

especially for milling cutters, 

(11.50°) to light red (900°). 


Quality 

taps, drills, etc. 

Hardening : in air or oil at 
1200° for forged tools. 
1100° for milling cutters, 
drills, etc. 

Tempering: at 550° in a lead 
bath. 
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SPECIAL STEELS FOR TOOLS 


Brand 

Quality 

Use 

Treatment 

T 

Tung¬ 

sten 

steel 

Steel for cutting tools : mil¬ 
ling cutters, bits, drills, ream¬ 
ers, taps, blades for metal 
saws. 

Forging : from yellow to light 
red. 

Hardening : in water when 
cherry red (780-800°). 

Tempering : at 250° on heated 
sand, or, at 180° in oil. 

OR 

Extra 

Chrom¬ 

ium 

Cobalt 

steel 

Steel of great efficiency for 
punches and cold cutting dies, 
drawing plates, blades for 
metal shears and wood knives. 

Forging : from yellow to light 
red. 

Hardening : in oil at 925-975°. 
Tempering: at 400°, or slight 
tempering at 180° in oil. 

K12 

Chrom¬ 

ium 

steel 

Steel for tools requiring great 
hardness and toughness: 
mandrels, punches and dies 
for cutting sheet steel, draw¬ 
ing plates, shear blades, tools, 
for machining hard metals. 

Forging : from yellow to light 
red. 

Hardening : in oil from light red 
to yellow red, according to 
required hardness (875-950°). 

Tempering : at 300° or slight 
tempering at 180° in oil. 

KT 

Chrom¬ 

ium 

Tung¬ 

sten 

special 

steel 

Special steel for cold working 
concussion tools: chisels, 
shears for cutting files, snaps. 

Forging : from yellow to light 
red. 

Hardening : in water when light 
red (850°). 

Tempering: at 250°. 

KTD 

Chrom¬ 

ium 

Tung- 

sten 

special 

steel 

Steel for hot working concus¬ 
sion tools : punches, snaps. 

Forging : from yellow to light 
red. 

Hardening : in oil when light 
red (875°). 

Tempering : 300-400° for hot 
working tools. 180° in oil for 
cold working tools. 

RD 

Chrom¬ 

ium 

tung¬ 

sten 

steel 

Steel for hot work : moulds 
for bolt factories, punches. 

Forging : from light yellow to 
light red. 

Hardening : in air or oil at 
1100-1150°. 

Tempering: at 550-650°. 

F 

Non- 

Shrink¬ 

ing 

steel 

This steel has the minimum of 
warping when quenched : is 
particularly suitable for : tem¬ 
plates, gauges, worm hobs, 
bits, reamers, punches, cut¬ 
ting dies. 

Forging : from light yellow to 
light red. 

Hardening : in oil when cherry 
red (780-820°). 

Tempering : 180-250° according 
to use. 
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CARBON TOOL STEELS, EXTRA QUALITY 


Brand 

Quality 

Use 

Treatment 

EO 

Very- 

hard 

Steel for small tools of great 
hardness and very thin cut¬ 
ting edge : small special files, 
scrapers, shoemaker knives, 
razors, surgical instruments. 

Forging : from yellow red to 
cherry red. 

Ffardening : in water at 760- 
780°. 

Tempering : Usually : no tem¬ 
pering. Sometimes slight 
tempering at 180°. 

El 

Hard 

Tool steel for lathes, shaping 
machines, etc., for small bits, 
taps, thin milling cutters, 
tools for working hard metals 
at a moderate speed, file cut¬ 
ting shears, etc. 

Forging : from yellow red to 
cherry red. 

FCardening : in water at 760- 
780°. 

Tempering : at 250-275° except 
for lathe tools and files 
which do not require tem¬ 
pering. 

E3 

Med¬ 

ium- 

hard 

Steel for lathe tools, milling 
cutters, reamers, taps, small 
drawplate dies, small punches, 
tapering dies. 

Forging : from yellow red to 
cherry red. 

Hardening : in water at 760- 
780°. 

Tempering : at 250-275°. 

E4 

Tough 

and 

hard 

Steel for hard and tough tools: 
drawplate dies, large taps and 
reamers, punches and dies for 
cold cutting and"* stamping, 
pneumatic chisels, wood tools, 
fine cutlery, high grade sp¬ 
rings, saws. 

Verging : from yellow red to 
cherry red. 

Hardening : in water, 780-800°. 
Tempering 2Lt 250-400° according 
to use. 

E5 

Tough 

Steel for tools that must with¬ 
stand blows, shearing tools, 
chisels, medal stamping dies, 
snaps, cutters, shear blades, 
quarry tools. 

Forging : from yellow red to 
cherry red. 

Hardening : in water at 800- 
820°. 

Tempering: at 250-275°. 

E6 

Soft 

Steel for soft metal dies and 
snaps, cutters, hammers, large 
shearing blades. 

Forging : from yellow red to 
cherry red. 

Hardening: in water, 800-830°. 
Tempering: at 250-275°. 
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CARBON TOOL STEELS 

SUPERIOR QUALITY 


Brand 

Quality 

Use 

Treatment 

2 

Hard 

Tool steel for lathes, shaping 
machines, etc. For small 
drills, taps, thin milling cut¬ 
ters, tools for working hard 
metals at a moderate speed, 
shears for cutting files, etc. 

Forging : from yellow red to 
cherry red. 

Hardening : in water at 760- 
780°. 

Tempering : at 250-275°. 

3 

Med¬ 

ium 

hard 

Steel for lathe tools, reamers, 
taps, small tapering dies, small 
punches and drawplate dies. 

Forging; from yellow red to 
cherry red. 

Hardening: in water at 760-780°. 
Tempering: at 250-275°. 

4 

Tough 

and 

hard 

Steel for hard and tough tools; 
large taps and reamers, pun¬ 
ches and dies for cold cutting 
and stamping, pneumatic 
chisels, wood tools, fine cut¬ 
lery, springs, saws, drawplate 
dies. 

Forging: from yellow red to 
cherry red. 

Hardening : in water at 780- 
800°. 

Tempering : at 250-275°. 

5 

Tough 

Steel for tools that must with¬ 
stand blows, shearing tools, 
chisels, medal stamping dies, 
snaps, cutters, shear blades, 
quarry tools. 

Forging : from yellow red to 
cherry red. 

Hardening : in water at 8(X)- 
820°. 

Tempering; at 250-275°. 

6 

Soft 

Steel for soft metal dies, snaps, 
cutters, hammers, large shear 
blades. 

Forging: from yellow red to 
cherry red. 

Hardening : in water at 800- 
830°. 

Tempering: 250-275°. 


FOR AGRICULTURAL AND ORDINARY PURPOSES 


Brand 

Quality 

Use 

Treatment 

CB 

Tough 

Blacksmith and agricultural 
tools, forks, small springs, 
rasps, screw-drivers, etc. 

Forging : from yellow red to 
cherry red. 

Hardening : in water at 825-850°. 

CC 

Mid¬ 

dling 

hard 

Blacksmith and forge work 
tools, hatchets, bills, scythes, 
springs, tools for quarries. 

Forging: from yellow red to 
cherry red. 

Hardening : in water at 800-825°. 

CD 

Hard 

Swages, dies, punches, prun¬ 
ing shears, wood tools, etc. 

Forging : from yellow red to 
cherry red. 

Hardening ; in water at 780°- 
800°. 
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SPECIAL STEELS FOR PARTICULAR PURPOSES 

Tools for Quarries and Mines : 


Mining bars 

BM5S 

Jumpers 

MPS 

Steel for Chisels : 


Superior Quality ... . 

B 

Extra Quality 

MPS 

Chromium Tungsten Special steel 

KT 

Steel for Snaps : 


Extra Quality 

E6 

Nickel Chromium steel 

BA 

Tungsten Chromium steel 

KTD 

Cutlery steels : 


Water hardening steel ... ... ... ... 

S 

Oil hardening superior steel ... 

SH 

Oil hardening extra steel 

SSH 

Water hardening special steel for razors 

SR 

Water hardening chromium steel for razors 

SRK 

Chromium stainless steel 

S12 

Steels for files : 


Steel for rasps 

LR 

,, ,, rough files 

LP 

Superior steel for standard files 

L-LO 

Extra steel for special files ... 

LS 

Chromium steel for special files 

LZ-LK 

Steels for Stamping dies : 


Steel having a tensile strength of 80 kgs. for non hardened dies 

M 

Superior steel for hardened dies ... ... 

MT 

Special nickel-chromium steel for non hardened or air hardened dies 

MA 

Special nickel-chromium molydenum steel, always delivered treated 

... UJM 

Steel for cold stamping : 



Extra Superior Carbon Tool Steel for cold stamping, bolt, nut and screw 

manufacturing and similar operations ... ... ... E4S 
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STANDARDIZED SECTIONS FOR MINERS’ BARS AND ROCK DRILLS 

Bar Sections 


Solid 

sections 


Hollow sections 
(6 m/m central hole) 


OVALS 


LOZENGES 


RIBBED BARS 


j" Round 

i 

I 

j Octagon 

i 

j Hexagon 

i 

j 

L Cruciform 

1^ Round 

i 

I 

^ Octagon 
Hexagon 





1: 

o 


A’“ 

D 

_Y... 

■A““‘ 

D 


.V. 

■A" 

D 


D 

_V... 


Diameter in mjm 

20 

22 

1 

25 

28 

20 

22 

25 

28 

20 

22 

25 

28 

— 

28 

— 

— 

-- 

22 

25 

28 

— 

22 

25 

28 

— 

22 

25 

28 



Twisted Bar Sections 






Right hand twist or 
left hand twist. 

The thread per turn is from 
90 to 110 m/m. 


46 
















































UGINE ELECTRIC S TEE L WORK S 

TOOL STEELS 


STATE OF SUPPLY 

Our tool steels are usually supplied annealed, except in the following 
cases: 

1. Treated High Speed Steels 

For current sizes, we supply treated bars of ROC, RSO, RS and 
MARS Steel (TOOLHOLDER BITS). 

These bars are ready for use. Only grinding is necessary to give the 
tool the required shape. The fact that these bars are treated by specialists 
renders them particularly advantageous as they are of high efficiency and 
there is no risk of irregularity as in the case of forging and hardening 
operations effected by unexperienced workmen. 

2. Carbon Steels for Tools 

Grades CB, CC and CD which are usually forged by our clients, are 
delivered rough rolled. 

3. Steels for Die Blocks 

Grade M is always supplied heat treated. MA is supplied either heat 
treated for 90 kgs., or annealed. 

4. Steels for Mining bars, chisels, files, cutlery 

Which must be forged by the client, are generally delivered rough 
rolled, except mining bars which are usually supplied normalized. 
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POSSIBILITIES OF MANUFACTURE 

ROLLED PRODUCTS: 

BILLETS : Squares : Any size in millimeters from 18 to 110 m/m. 

We also manufacture the sizes: 120x120 and 130x140 m/m. 
Rounds : Any size in millimeters from 70 to 116 m/m in diameter. 

Maximum length : 5 to 6 meters. 

Maximum weight: up to 30 m/m. 30 kgs. 

from 30 to 50 m/m . 70 kgs. 

above 50 m/m . 400 kgs. 

ROUND BARS : Any size in millimeters and half millimeters from 5 to 15,5 m/m in diameter. 
Any size in millimeters from 16 to 116 m/m in diameter. 

Maximum length : bars of 5 to 6 meters. 

Maximum weight: Rounds 66 m/m in diameter. 90 kgs. 

,, from 67 to 105 m/m in diameter 190 kgs. 

,, ^ 106 m/m in diameter. 380 kgs. 

Nofe : rounds of 5 to 13 mm. can be supplied in coils weighing from 10 to 70 kgs. 
according to size and quality. 

SHARP EDGED SQUARE BARS : 

Any size in millimeters and half millimeters from 4.5 to 50 m/m. 

Maximum length : bars of 5 to 6 meters. 

The squares from 4.5 to 10 m/m can be supplied in coils, in lengths of less than 25 meters. 
HEXAGONS : Any size in millimeters from 6 to 40 m/m, (measured between flat surfaces). 
OCTOGONS : Any size in millimeters from 6 to 25 m/m. 

From 26 to 40 m/m the difference between sizes manufactured is 2 m/m. 

FLATS : All flat bar sections included between 15 and 13,000 m/m2, the thickness being superior 
to 1 m/m and the width inferior to 200 m /m, and subject to the following limitations : 
Minima thicknesses : 

1 m/m for flats from 15 to 20 mm. wide 


1.5 m/m 

> 5 

3 3 

3 3 

21 to 30 ,, 

2 

> J 

3 3 

3 3 

31 to 45 

3 

>5 

33 

3 3 

46 to 60 ,, 

4 „ 

> > 

33 

3 3 

61 to 80 ,, 

5 „ 

j y 

3 3 

33 

81 to 99 

6 


3 3 

3 3 

100 to 150 ,, 

8 

3 3 

>3 

3 3 

150 to 200 „ 


Maxima widths : 

200 m/m for flats having a thickness inferior to 15 m/m. 

195 m/m for flats from 15 to 45 m/m thick. 

185 m/m for flats from 45 to 70 m/m thick. 

Sharp edges up to a width of 55 m/m. Above that width : round edges. 
Maximum length : 5 to 6 meters. 

Flat sections below 120 mm2 and having a thickness of less than 10 m/m can be 
supplied in coils of 18 to 20 meters. 

PLATES : Thicknesses : from 4/10 of a m/m. to 12 m/m., with the exception of nickel chromium 
stainless steels. 

The maxima dimensions of the plates vary according to the quality of the steel. 

1. Carbon steels, or soft special steels : 

Thickness 5/10 of a m/m. 600 X 1500 m/m. 

,, from 5/10 to 10/10 of a m/m. 800 X 1800 m/m. 

,, > 10/10 of a m/m. 1100 x 2000 m/m. 

Maximum weight per sheet: 100 kgs. 
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2. Special hard steels and Chromium Stainless Steels : 

Thickness 4/10 of a m/m. 

>j 5/10 to 10/10 of a m/m. 

>> 11/10 to 19/10 of a m/m. 

,, ^ 20/10 of a m/m. 

Maximum weight of a plate 


100 kg. 


400 X 1200 m/m. 
650 X 1500 m/m. 
800 X 1800 m/m. 
1100 X 2000 m/m. 


Chromium Nickel Stainless Steel (18-8). 

Thickness ’25/100 to 30/100 of a m/m 

„ 30/100 to 50/100 of a m/m. 

50/100 to 70/100 of a m/m. 

„ 70/100 to 10/10 of a m/m. ... 

J5 10/10 to 15/10 of a m/m. ... 

>> 15/10 to 20/10 of a m/m. ... 

,, 20/10 and above . 

Maximum weight per sheet: 130 kgs. 


600 X 1200 m/m. 
700 X 1650 m/m. 
800 X 2000 m/m. 
1000 X 2000 m/m. 
1200 X 2500 m/m. 
1250 X 3000 m/m. 
1450 X 3000 m/m. 


4. Tool steels and High Speed Steels : 

Thickness 10/10 of a m/m. minimum . 

,, 15/10 of a m/m. 

Maximum weight per sheet: 


. 600 X 500 m/m. 

. 800 X 1200 m/m. 

or 600 X 1500 m/m. 
50 kgs. 


FORGED PARTS 

BLOCKS : Up ro 2 tons, and 600 X 600 m/m. in size. 

We can supply die blocks, forged on all 6 sides, up to 300 X 300 X 300 m/m. 

BLOOMS : Up to 6 tons and 500 X 500 m/m. in size. 

ROUNDS : Up to 5 tons and 70 m/m. in diameter. 

flats : Extreme dimensions : 

Maximum width : 600 m/m. 

Maximum thickness : 400 m/m. 

Minimum thickness determined according to the ratio : 

Thickness 1 

Width 8 

CASTINGS 

On request, we prepare the necessary models in our own workshops. We also use the models 
belonging to our clients, but we do so without responsibility on our part for the consequences 
that might result from an incorrect conception of these models. 

Maxima dimensions : 4 m. x 2 m. 

Weight: from 15 kgs. to 10 tons. 


IMPORTANT 

The above figures are given mostly as an indication. Our machinery can 
ot course be adjusted to suit our clients’ requirements. The special or more 
important sizes that do not appear in the foregoing tables can be obtained 
as forgings. 
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CONSTRUCTION STEELS MEAN ANALYSIS 


Brand: 

C 

Si 

Mn 

Ni 

Cr 

Tu 

Va 

Mo 

Co 

S 

P 

Ti 

C2 

0,2 

0,3 

0,5 







0,025 

0,025 


C3 

0,25 

0,3 

0,5 

— 

— 

— 

— 

— 

— 

0,025 

0,025 

_ 

C4B 

0,3 

0,3 

0,5 

— 

. — 

— 

— 

— 

— 

0,025 

0,025 

_ 

C4 

0,4 

0,3 

0,5 

— 

— 

— 

— 


— 

0,025 

0,025 

_ 

C5 

0,5 

0,3 

0,5 

— 

— 

— 

— 

— 

— 

0,025 

0,025 

_ 

C6 

0,65 

0,3 

0,5 

— 


— 

— 

— 

— 

0,025 

0,025 

_ 

Cl 

0,75 

0,3 

0,5 

— 

— 

— 

— 

— 

— 

0,025 

0,025 

_ 

CU 

0,08 

0,2 

0,3 

— 

— 

— 

— • 

— 

— 

0,020 

0,020 

— 

FI 

0,10 

_ 

_ 

_ 

13 

_ 

_ 

_ 


0,020 

0,020 


F15 

0,10 

— 

— 

— 

16 

— 

— 


— 

0,020 

0,020 

_ 

F18 

0,10 

— 

— 

— 

18 

— 

— 

— 

— 

0,020 

0,020 

— 

G1 

0,10 

0,3 

0,3 

2,6 

0,8 





0,020 

0,020 


G2 

0,10 

0,3 

0,3 

2,8 

0,8 

— 

— 

— 

_ 

0,020 

0,020 

_ 

G4 

0,15 

0,3 

0,3 

2,9 

0,9 

— 

— 

— 

_ 

0,020 

0,020 

_ 

G5 

0,15 

0,3 

0,3 

3,0 

0,9 

__ 

— 

__ 

— 

0,020 

0,020 

— 

KNB 

0,30 

0,3 

0,3 

2,6 

0,7 

_ 

_ 

__ 


0,020 

0,020 


KN 

0,35 

0,3 

0,3 

2,7 

0,8 

— 

— 

— 

— 

0,020 

0,020 

_ 

KNH 

0,40 

0,3 

0.3 

2,8 

0,8 

— 

— 

— 

_ 

0,020 

0,020 

_ 

KNAB 

0,25 

0,3 

0,3 

4,2 

1,3 

— 

— 

_ 

_ 

0,020 

0,020 

_ 

KNA 

0,30 

0,3 

0,3 

4,2 

1,3 

— 

— 

— 

_ 

0,020 

0,020 

_ 

KS 

1, 

0,25 

0,20 

— 

1,4 

— 

— 

— 

— 

0,015 

0,015 

— 

Mnl2 

1,2 

0,4 

14 

_ 

_ 

__ 

_ 



0,025 

0,060 


MS 

0,45 

1,9 

0,5 

— 

— 

— 

— 

_ 

_ 

0,025 

0,025 

_ 

MSK 

0,45 

1,4 

0,5 

0,6 

0,7 

— 

— 

— 

— 

0,020 

0,020 

— 

N2C 

0,5 

0,3 

0,3 

2,0 

_ 


__ 



0,020 

0,020 


N3C 

0,10 

0,2 

0,4 

3,2 

— 

_ 

— 

_ 

• _ 

0,020 

0,020 

_ 

NSC 

0,10 

0,3 

0,3 

5,0 

— 

_ 

_ 

_ 

_ 

0,020 

0,020 

_ 

N2D 

0,30 

0,3 

0,5 

2,0 

— 

— 

— 

_ 

_ 

0,020 

0,020 

_ 

NS20 

0,10 

— 

— 

9 

18 

— 

—.. 

_ 

_ 

0,020 

0,020 

_ 

NS20.S 

0,10 

— 

— 

9 

18 

— 

— 

— 

_ 

0,020 

0,020 

0,4 

NS24 

0,25 

— 

— 

12 

25 

_ 

—, 

_ 

_ 

0,020 

0,020 


NS30 

0,10 

— 

— 

18 

25 

_ 

_ 

_ 

_ 

0,020 

0,020 

_ 

NSM 

0,10 

— 

— 

9 

18 

— 

:— 

2 

_ 

0,020 

0,020 

_ 

NV 

0,10 

0,3 

0,3 

4,9 

0,6 

~ 

— 

— 

— 

0,020 

0,020 

— 

OR 

1,5 

0,2 

0,3 

— 

12 

— 

— 

1 

3 

0,015 

0,015 

— 

P12 

0,30 

— 

_ 

■_ 

13 

_ 

_ 

__ 

_ 

0,020 

0,020 


PM 

0,15 

— 

— 

— 

5 

— 


0,6 

— 

0,020 

0,020 

— 

QA2 

0,5 

— 

— 

38 

18 

_ 

_ 

__ 

_ 

0,020 

0,020 


QA6 

0,5 

— 

— 

65 

20 

— 

— 

— 

— 

0,020 

0,020 

— 

UMl 

0,10 

0,3 

0,3 

_ 

0,8 

_ 


0,30 

__ 

0,020 

0,020 


UM2 

0,15 

0,3 

0,3 

— 

0,8 

_ 

_ 

0,30 

_ 

0,020 

0,020 


UM3 

0,20 

0,3 

0,4 

— 

0,8 

— 

_ 

0,30 

_ 

0,020 

0,020 

_ 

UM4 

0,25 

0,3 

0,5 

— 

o,$ 

— 

_ 

0,30 

_ 

0,020 

0,020 

_ 

UM6 

0,30 

0,3 

0,5 

— 

0,8 

_ 

_ 

0,30 

_ 

0,020 

0,020 

_ 

UM7 

0,35 

0,3 

0,5 

— 

0,8 

— 

• _ 

0,30 

_ 

0,020 

0,020 

_ 

UM8 

0,40 

0,3 

0,5 

— 

0,8 

_ 

_ 

0,30 

_ 

0,020 

0,020 

_ 

U12 

0,20 

— 

— 

— 

13 

— 

— 

— 

— 

0,020 

0,020 

— 

XL 

0,20 

— 

— 

— 

30 

— 

— 

— 

— 

0,020 

0,020 

— 

Z1 

0,4 

2,4 

0,35 

_ 

8,5 

_ 

__ 



0,020 

0,020 


Z3 

0,4 

2,4 

0,35 

— 

3,5 

— 

— 

_ 

— 

0,020 

0,020 

_ 

Z4 

0,35 

2,4 

0,4 

— 

7,5 

_ 

_ 

0,3 

_ 

0,020 

0,020 

_ 

Z8 

0,35 

2,4 

0,4 

— 

9 

— 

_ 

1,0 

— 

0,020 

0,020 

_ 

ZTN 

0,4 

1,5 

0,7 

13 

13 

2,5 

— 

— 

— 

0,020 

0,020 

— 
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TOOL STEELS MEAN ANALYSIS 


Brand: 

C 

Si 

Mn 

Ni 

Cr 

Tu 

Va 

Mo 

Co 

S 

P 

Ti 

BM5S 

0,8 

0,25 

0,30 







0,020 

0,020 


B 

0,9 

0,30 

0,30 

— 

— 

— 

— 

— 

_ 

0,025 

0,025 

_ 

BA 

0,30 

0,2 

0,3 

4,5 

1,3 

— 

— 

— 

— 

0,020 

0,020 

— 

CB 

0,4 

0,4 

0,4 

_ 

_ 

_ 

_ 

_ 


0,020 

0,020 


CC 

0,5 

0,4 

0.4 

— 

— 

— 

— 

— 

— 

0,020 

0,020 

_ 

CD 

0,6 

0,4 

0,4 

' — 

— 

— 

— 

— 

— 

0,020 

0,020 

— 

EO 

1.4 

0,20 

0.20 

_ 

_ 


_ 

_ 


0,015 

0,015 


El 

1,3 

0,20 

0,20 

— 

— 

— 

— 

— 

— 

0,015 

0,015 

_ 

E3 

1,2 

0,20 

0,20 

— 

— 

— 

— 


— 

0,015 

0,015 

_ 

E4 

1,0 

0,20 

0,20 

— 

— 

— 

— 

— 

— 

0,015 

0,015 

_ 

E5 

0,8 

0,20 

0,20 

— 

— 

— 

— 

— 

— 

0,015 

0,015 

_ 

E6 

0,7 

0.20 

0,20 

— 

— 

— 

— 

— 

— 

0,015 

0,015 

— 

E4S 

0,9 

0,20 

0,20 

— 

— 

— 

— 

— 

— 

0,015 

0,015 

— 

F 

0,90 

0.60 

2,0 

— 

— 

— 

0,3 

— 

— 

0,015 

0,015 

— 

K12 

2,0 

0,2 

0,2 

_ 

13 





0,015 

0,015 


KT 

0,4 

0,70 

0,30 

— 

0,8 

1.6 

-r- 

— 

— 

0.015 

0,015 

— 

KTD 

0,5 

0,70 

0,30 

— 

0.8 

1.6 

— 

— 

— 

0,015 

0,015 

— 

LR 

0,4 

0,4 

0.4 

_ 

_ 


_ 



0,025 

0,025 


LP 

0,6 

0,4 

0,4 

— 

— 

— 

— 

— 

— 

0,025 

0,025 

— 

L 

1,3 

0,25 

0,25 

— 

— 

— 

— 

— 

— 

0,025 

0,025 

— 

LS 

1,3 

0,25 

0,25 

— 

0,7 

— 

— 

— 

— 

0,020 

0,020 

_ 

LZ 

1,9 

0,25 

0,25 

— 

2 

— 

— 

— 

— 

0,020 

0,020 

— 

LO 

1,4 

0,25 

0,25 

— 

— 

— 

— 

— 

— 

0,020 

0,020 

— 

LK 

1.3 

0,20 

0,20 

— 

1,5 

— 

— 

— 

— 

0,020 

0.020 

— 

M 

0,6 

0,50 

0,60 

_ 

_ 





0,025 

0,025 


MT 

0,7 

0,20 

0.20 

— 

— 

— 

— 

— 

_ 

0,020 

0,020 

— 

MA 

0,35 

0,3 

0,4 

4,5 

1,3 

— 

— 

— 

— 

0,020 

0,020 

— 

MPS 

0,50 

1,8 

0,5 

— 

— 

— 

— 

— 

_ 

0,025 

0,025 

— 

MARS 

0,7 

0,2 

0,2 

— 

3,5 

15 

— 

— 

— 

0,015 

0,015 

— 

OR 

1,5 

0,2 

0,3 

— 

12 

— 

— 

1 

3 

0,015 

0,015 

— 

ROC 

0,8 

0,2 

0,2 

__ 

4,5 

19 

1,5 

1 

10 

0,015 

0,015 


RSO 

0,8 

0,2 

0,2 

— 

4,5' 

18 

1 

1 

5 

0,015 

0,015 

— 

RS 

0,7 

0,2 

0.2 

— 

3,5 

19 

0,8 

— 

— 

0,015 

0,015 

— 

RD 

0,22 

0,2 

0,2 

2 

2,5 

10 

0,5 

— 

— 

0,015 

0,015 

— 

S12 

0,35 

0,3 

0,3 

_ 

13 





0,020 

0,020 


S 

0,4 

0,4 

0.4 

— 

— 

_ 

_ 

_ 

— 

0,025 

0,025 

— 

SH 

0.6 

0,4 

0,4 

— 

— 

— 

_ 

_ 

_ 

0,025 

0,025 

_ 

SSH 

0,9 

0.9 

0,20 

— 

— 

— 

_, 

_ 

— 

0,025 

0,025 

— 

SR 

1,5 

0,20 

0,20 

— 

— 

_ 

_ 

_ 

_ 

0,015 

0,015 

— 

SRK 

1.5 

0,20 

0,20 

— 

1,5 

— 

— 

—- 

— 

0,015 

0,015 

— 

T 

1,2 

0,20 

0,20 

— 


0,9 

— 

— 

— 

0,015 

0,015 

— • 

2 

1,3 

0,25 

0,25 


__ 





0,020 

0,020 

_ 

3 

1,2 

0,25 

0,25 

— 

— 

— 

_ 

— 

— 

0,020 

0,020 

— 

4 

1,0 

0,25 

0,25 

— 

— 

— 

_ 

_ 

— 

0,020 

0,020 

— 

5 

0,8 

0,25 

0,25 

— 

— 

_ 

_ 

— 

— 

0,020 

0,020 

— 

6 

■■ 

0,7 

0,25 

0,25 




— 



0,020 

0,020 
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TABLE FOR CONVERTING ENGLISH MEASURES INTO 

FRENCH MEASURES 



In order to obtain the number of 

Multiply the number of 

by 

0.03937 

Millimetres . 

Inches . 

25 300 

3.2809 

Metres. 

Feet. 

0 30470 

1.0936 

Metres . 

Yards . 

0 01438 

0.6214 

Kilometres . 

Miles . 

V/# y 

1.6093 

0.5396 

Kilometres . 

Nautical miles. 

1 85312 

0.00155 

Square millimetres . 

Square inches . 

1 • O J J 1 ^ 

645 13 

0.155 

Square centimetres . 

Square inches . 

6 451 

10.7643 

Square metres . 

Square feet. 

v/» X 

0 0020 

0.061027 

Cubic centimetres . 

Cubic inches . 

\Jt\J JZtJ 

16 386 

61.027 

Cubic decimetres . 

Cubic inches . 

0 016386 

0.2201 

Cubic decimetres . 

Gallons . 

V/.L/ 1 Uw^OU 

4.54345 

0.26417 

Cubic decimetres . 

American e^allons . 

3 78543 

220.09 

Cubic metres . 

Gallons . 

0 00454 

264.17 

Cubic metres . 

American gallons . 

0 00378 

35.31658 

Cubic metres . 

Cubic feet . 

0 028315 

0.35316 

Cubic metres . 

Tons (official) . 

U.OZiO J1 D 

2 831 5 

15.43235 

Grammes . 

Grains . 

0 0648 

2.2046 

Kilograms . 

Pounds . 

0 453502 

0.9842 

Tons. 

Tons. 

V/* I J 

1 0160475 

1.10231 

Tons. 

American tons . 

0 0071853 

0.67196 

Kilograms per metre. 

Pounds per foot . 

\j • yyj t X 

1.4882 

14.2228 

Kilograms per square centimetre 

Pounds per square inch . 

0.0703 

0.63496 

Kilograms per square millimetre 

Tons per square inch . 

1.5749 

91.49 

Kilograms per square millimetre 

Tons per square foot . 

0.01093 

0.03612 

Grammes per cubic centimetre... 

Pounds per cubic inch . 

27.68 

0.062424 

Kilograms per cubic metre. 

Pounds per cubic foot . 

16.019 

7.233 

Kilogrammetres . 

Pounds-feet. 

013826 

0.9863 

Horse Power . 

HP. 

1.0139 




Multiply by 

the number of 

to obtain the number of 



CONVERSION OF FRENCH MEASURES INTO ENGLISH MEASURES 
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ENGLISH FEET AND INCHES INTO METRES 


Yards 

Feet 

0" 


2-' 

y 

4" 

5" 

6" 

V 

8" 

y 

lO'^ 

ir 


0 

0.000 

0.025 

0.051 

0.076 

0.102 

0.127 

0.152 

0.178 

0.203 

0.229 

0.254 

0.279 


1 

0.305 

0..330 

0.356 

0.381 

0.406 

0.432 

0.457 

0.483 

0.508 

0.533 

0.559 

0.584 


2 

0.610 

0.635 

0.660 

0.686 

0.711 

0.737 

0.762 

0.787 

0.813 

0.838 

0.864 

0.889 

1 yd. 

3 

0.914 

0,940 

0.965 

0.991 

1.016 

1.041 

1.067 

1.092 

1.118 

1.143 

1.168 

1.194 


4 

1.219 

1.245 

1.270 

1.295 

1.321 

1.346 

1.372 

1.397 

1.422 

1.448 

1.473 

1.499 


5 

1.524 

1.549 

1.575 

1.600 

1.626 

1.651 

1.676 

1.702 

1.727 

1.753 

1.778 

1.803 

2 yds. 

6 

1.829 

1.854 

1.880 

1.905 

1.930 

1.956 

1.981 

2.007 

2.032 

2mi 

2.083 

2.108 


7 

2.134 

2.159 

2.184 

2.210 

2.235 

2.261 

2.286 

2.311 

2.337 

2.362 

2.388 

2.413 


8 

2.438 

2.464 

2.489 

2.515 

2.540 

2.565 

2.591 

2.616 

2.642 

2.667 

2.692 

2.718 

3 yds. 

9 

2.743 

2.1(>9 

2.794 

2.819 

2.845 

2.870 

2.896 

2.921 

2.946 

2.972 

2.997 

3.023 


10 

3.048 

3.073 

3.099 

3.124 

3.150 

3.175 

3.200 

3.226 

3.251 

3.277 

3.302 

3.327 


11 

3.353 

3.378 

3.404 

3.429 

3.454 

3.480 

3.505 

3.531 

3.556 

3.581 

3.607 

3.632 

4 yds. 

12 

3.658 

3.683 

3.708 

3.734 

3.759 

3.785 

3.810 

3.835 

3.861 

3.886 

3.912 

3.937 


13 

3.962 

3.988 

4.013 

4.039 

4.064 

4.089 

4.115 

4.140 

4 166 

4.191 

4.216 

4.242 


14 

4.267 

4.293 

4.318 

4.343 

4.369 

4.394 

4.420 

4.445 

4.470 

4.496 

4.521 

4.547 

5 yds. 

15 

4.572 

4.597 

4.623 

4.648 

4.674 

4.699 

4.724 

4.750 

4.775 

4.801 

4.826 

4.851 


16 

4.877 

4.902 

4.928 

4.953 

4.978 

5.004 

5.029 

5.055 

5.080 

5.105 

5.131 

5.156 


17 

5.182 

5.207 

5.232 

5.258 

5.283 

5.309 

5.334 

5.359 

5.385 

5.410 

5.436 

5.461 

6 yds. 

18 

5.486 

5.512 

5.537 

5.563 

5.588 

5.613 

5.639 

5.664 

5.690 

5.715 

5.740 

5.766 


19 

5.791 

5.817' 

5.842 

5.867 

5.893 

5.918 

5.944 

5.969 

5.994 

6.020 

6.045 

6.071 


20 

6.096 

6.121 

6.147 

6.172 

6.198 

6.223 

6.248 

6.274 

6.299 

6.325 

6.350 

6.375 

7 yds. 

21 

6.401 

6.426 

6.452 

6.477 

6.502 

6.528 

6.553 

6.579 

6.604 

6.629 

6.655 

6.680 


22 

6.706 

6.731 

6.756 

6.782 

6.807 

6.833 

6.858 

6.883 

6.909 

6.9.34 

6.960 

6.985 


23 

7.010 

7.036 

7.061 

7.087 

7.112 

7.137 

7.163 

7.188 

7.214 

7.239 

7.264 

7.290 

8 yds. 

24 

7.315 

7.341 

7.366 1 

7.391 

7.417 

7.442 

7.468 

7.493 

7.518 

7.544 

7.569 

7.595 
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ENGLISH INCHES INTO MILLIMETRES 


Inches 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1-64 

0.3968 

25.39 

25.79 

50.79 

51.19 

76.19 

76.59 

101.59 

101.99 

126.99 

127.39 

152.39 

152.79 

177.79 

178.19 

203.19 

203.59 

228.59 

228.99 

253.99 

254.39 

279.39 

279.79 

304.79 

305.19 

1-32 

0.7937 

26.19 

51.59 

76.99 

102.39 

127.79 

153.19 

178.59 

203.99 

229.38 

254.78 

280.18 

305.58 

3-64 

1.1906 

26.59 

51.98 

77.38 

102.78 

128.18 

153.58 

178.98 

204.38 

229.78 

255.18 

280.58 

305.98 

1-16 

1.5874 

26.98 

52.38 

77.78 

103.18 

128.58 

153.98 

179.38 

204.78 

230.18 

255.58 

280.98 

306.38 

5-64 

1.9843 

27.38 

52.78 

78.18 

103.58 

128.98 

154.38 

179.78 

205.18 

230.58 

255.97 

281.37 

306.77 

3-32 

2.3812 

27.78 

53.18 

78.57 

M03.97 

129.37 

154.77 

180.17 

205.57 

230.97 

256.37 

281.77 

307.17 

7-64 

2.7780 

28.17 

53.57 

78.97 

104.37 

129.77 

155.17 

180.57 

205.97 

231.37 

256.77 

282.17 

307.57 

1-8 

3.1749 

28.57 

53.97 

79.37 

'104.77 

130.17 

155.57 

180.97 

206.37 

231.77 

257.17 

281.56 

307.96 

9-64 

3.5718 

28.97 

54.37 

79.77 

105.16 

130.56 

155.96 

181.36 

206.76 

232.16 

257.56 

282.96 

308.36 

5-32 

3.9686 

29.36 

54.76 

80.16 

105.56 

130.96 

156.36 

181.76 

207.16 

232.56 

257.96 

283.36 

308.76 

11-64 

4.3655 

29.76 

55.16 

80.56 

105.96 

131.36 

156.76 

182.16 

207.56 

232.96 

258.36 

283.76 

309.16 

3-16 

4.7624 

30.16 

55.56 

80.96 

106.36 

131.76 

157.15 

182.55 

207.95 

2.33.35 

258.75 

284.15 

309.55 

13-64 

5.1592 

30.55 

55.95 

81.35 

106.75 

132.15 

157.55 

182.95 

208.35 

233.75 

259.15 

284.55 

309.95 

7-32 

5.5561 

30.95 

56.35 

81.75 

107.15 

132.55 

157.95 

183.35 

208.75 

234.15 

259.55 

284.95 

310.35 

15-64 

5.9530 

31.35 

56.75 

82.15 

107.55 

132.95 

158.35 

183.74 

209.14 

234.54 

259.94 

285.34 

310.74 

1-4 

6.3498 

31.74 

57.14 

82.54 

107.94 

133.34 

158.74 

184.14 

209.54 

234.94 

260.34 

285.74 

311.14 

17-64 

6.7467 

32.14 

57.54 

82.94 

108.34 

133.74 

159.14 

184.54 

209.94 

235.34 

260.74 

286.14 

311.54 

9-32 

7.1436 

32.54 

57.94 

83.34 

108.74 

134.14 

159.54 

184.94 

210.33 

235.73 

261.13 

286.53 

311.93 

19-64 

7.5404 

32.94 

58.33 

83.73 

109.13 

134:53 

159.93 

185.33 

210.73 

236.13 

261.53 

286.93 

312.33 

5-16 

7.9373 

33.33 

58.73 

84.13 

109.53 

134.93 

160.33 

185.73 

211.13 

236.53 

261.93 

287.33 

312.73 

21-64 

8.3342 

33.73 

59.13 

84.53 

109.93 

135.33 

160.73 

186.13 

211.53 

236.93 

262.32 

287.72 

313.12 

11-32 

8.7310 

34.13 

59.53 

84.92 

110.32 

135.72 

161.12 

186.52 

211.92 

237.32 

262.72 

288.12 

313.52 

23-64 

9.1279 

34.52 

59.92 

85.32 

110.72 

136.12 

161.52 

186.92 

212.32 

237.72 

263.12 

288.52 

313.92 

3-8 

9.5248 

34.92 

60.32 

85.72 

111.12 

136.52 

161.92 

187.32 

212.72 

238.12 

263.52 

288.91 

314.31 

25-64 

9.9216 

35.32 

60.72 

86.12 

111.52 

136.91 

162.31 

187.71 

213.11 

238.51 

265.91 

289.31 

314.71 

13-32 

10.3185 

35.71 

61.11 

86.51 

111.91 

137.31 

162.71 

188.11 

213.51 

238.91 

264.31 

289.71 

315.11 

27-64 

10.7154 

36.11 

61.51 

86.91 

112.31 

137.71 

163.11 

188.51 

213.91 

239.31 

264.71 

290.11 

315.50 

7-16 

11.1122 

36.51 

61.91 

87.31 

112.71 

138.10 

163.50 

188.90 

214.30 

239.70 

265.10 

290.50 

315.90 

29-64 

11.5091 

36.90 

62.30 

87.70 

113.10 

138.50 

163.90 

189.30 

214.70 

240.10 

265.50 

290.90 

316.30 

15-32 

11.9060 

37.30 

62.70 

88.10 

113.50 

138.90 

164.30 

189.70 

215.10 

240.50 

265.90 

291.30 

316.70 

31-64 

12.3029 

37.70 

63.10 

88.50 

113.90 

139.30 

164.70 

190.09 

215.49 

240.89 

266.29 

291.69 

317.09 

1-2 

12.6997 

38.09 

63.49 

88.89 

114.29 

139.69 

165.09 

190.49 

215.89 

241.29 

266.69 

292.09 

317.49 

33-64 

13.0966 

38.49 

63.89 

89.29 

114.69 

140.09 

165.49 

190.89 

216.29 

241.69 

267.09 

292.49 

317.89 

17-32 

13.4934 

38.89 

64.29 

89.69 

115.09 

140.49 

165.89 

191.29 

216.68 

242.08 

267.48 

292.88 

318.28 

35-64 

13.8903 

39.28 

64.68 

90.09 

115.48 

140.88 

166.28 

191.68 

217.08 

242.48 

267.88 

293.28 

318.68 

9-16 

14.2872 

39.68 

65.08 

90.48 

115.88 

141.28 

166,68 

192.08 

217.48 

242.88 

268.28 

293.68 

319.08 

37-64 

14.6841 

40.08 

65.48 

90.88 

116.28 

141.68 

167.08 

192.48 

217.88 

243.27 

268.67 

294.07 

319.47 

19-32 

15.0809 

40.48 

65.88 

91.27 

116.67 

142.07 

167.47 

192.87 

218.27 

243.67 

269.07 

194.47 

319.87 

39-64 

15.4778 

40.87 

66.27 

91.67 

117.07 

142.47 

167.87 

193.27 

218.67 

244.07 

269.47 

294.87 

320.27 

5-8 

15.8747 

41.27 

66.67 

92.07 

117.47 

142.87 

168.27 

193.67 

219.07 

244.47 

269.87 

295.26 

320.66 

41-64 

16.2715 

41.67 

67.07 

92.47 

117.86 

143.26 

168.66 

194.06 

219.46 

244.86 

270.26 

295.66 

321.06 

21-32 

16.6684 

42.06 

67.46 

92.87 

118.26 

143.66 

169.06 

194.46 

219.86 

245.26 

270.66 

296.06 

321.46 

43-64 

17.0653 

42.46 

67.86 

93.26 

118.66 

144.06 

169.46 

194.86 

220.26 

245.66 

271.06 

296.46 

321.85 

11-16 

17.4621 

42.86 

68.26 

93.66 

119.06 

144.45 

169.85 

195.25 

220.65 

246.05 

271.45 

296.85 

322.25 

45-64 

17.8590 

43.25 

68.65 

94.05 

119.45 

144.85 

170.25 

195.65 

221.05 

246.45 

271.85 

297.25 

322.65 

23-32 

18.2559 

43.65 

69.05 

94.45 

119.85 

145.25 

170.65 

196.05 

221.45 

246.85 

272.25 

297.65 

323.05 

47-64 

18.6527 

44.05 

69.45 

94.85 

120.25 

145.65 

171.05 

196.44 

221.84 

247.24 

272.64 

298.04 

323.44 

3-4 

19.0496 

44.44 

69.84 

95.24 

120.64 

146.04 

171.44 

196.84 

222.24 

247.64 

273.04 

298.44 

323.84 

49-64 

19.4465 

44.84 

70.24 

95.64 

121.04 

146.44 

171.84 

197.24 

222.64 

248.04 

273.44 

298.84 

324.24 

25-32 

19.8433 

45.24 

70.64 

96.04 

121.44 

146.84 

172.24 

197.64 

223.03 

248.43 

273.83 

299.23 

324.63 

51-64 

20.2402 

45.63 

71.03 

96.43 

121.83 

147.23 

172.63 

198.03 1 

223.43 

248.83 

274.23 

299.63 

325.03 

13-16 

20.6371 

46.03 

71.43 

96.83 

122.23 

147.63 

173.03 

198.43 

233.88 

249.23 

274.63 

300.03 

325.43 

53-64 

21.0339 

46.43 

71.83 

97.23 

122.63 

148.03 

173.43 

198.83 

224.23 

249.62 

275.02 

300.42 

325.82 

27-32 

21.4308 

46.83 

72.22 

97.62 

123.02 

148.42 

173.82 

199.22 

224.62 

250.02 

275.42 

300.82 

.326.22 

55-64 

21.8277 

47.22 

72.62 

98.02 

123.42 

148.82 

174.22 

199.62 

225.02 

250.42 

275.82 

301.22 

.326.62 

7-8 

22.2245 

47.62 

73.02 

98.42 

123.82 

149.22 

174.62 

200.02 

225.42 

250.82 

276.22 

301.61 

327.21 

57-64 

22.6214 

48.02 

73.42 

98.82 

124.21 

149.61 

175.01 

200.41 

225.81 

251.21 

276.61 

302.01 

327.41 

29-32 

23.0183 

48.41 

73.81 

99.21 

124.61 

150.01 

175.41 

200.81 

226.21 

251.61 

377.01 

302.41 

327.81 

59-64 

23.4151 

48.81 

74.21 

99.61 

125.01 

150.41 

175.81 

201.21 

226.61 

252.01 

277.41 

302.81 

328.20 

15-16 

23.8120 

49.21 

74.61 

100.01 

125.41 

150.80 

176.20 

201.60 

227.00 

252.40 

277.80 

303.20 

328.60 

61-64 

24.2089 

49.60 

75.00 

100.40 

125.80 

151.20 

176.60 

202.00 

227.40 

252.80 

278.20 

303.60 

329.00 

31-32 

24.6057 

50.00 

75.40 

100.80 

126.20 

151.60 

177.00 

202.40 

227.80 

253.20 

278.60 

304.00 

329.40 

63-64 

25.0026 

50.40 

75.80 

101.20 

126.60 1 

152.00 

177.39 

202.79 

228.19 

253.59 

278.99 

304.39 

329.79 
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CONVERSION TABLE OF ENGLISH 
POUNDS PER SQUARE INCH 
INTO KILOS PER mm2 


CONVERSION TABLE 
OF ENGLISH TONS 
PER SQUARE INCH 
INTO KILOS PER mm2 


Per Sq. Inch 
lbs. 

Per Sq. mm2 
kilos 

Per Sq. Inch 
lbs. 

Per Sq. mm2 
kilos 


Per Sq. Inch 
tons 

Per Sq. mm2 

1 kilos 

45.000 

31.6 

81.000 

57.0 


20 

31.4 

46.000 

32.4 

82.000 

57.7 


21 

33.0 

47.000 

33.1 

83.000 

58.4 


22 

34.6 

48.000 

33.8 

84.000 

59.1 


23 

36,2 

49.000 

34.5 

85.000 

59.8 


24 

37.7 

50.000 

35.2 

86.000 

60.5 


25 

39.3 

51.000 

35.9 

87.000 

61.2 


26 

40.9 

52.000 

36.6 

88.000 

61.9 


27 

42.5 

.53.000 

37.3 

89.000 

62.6 


28 

44.0 

.54.000 

38.0 

90.000 

63.3 


29 

45.6 

55.000 

38.7 

91.000 

64.0 


30 

47.6 

56.000 

39.4 

92.000 

64.7 


31 

48.6 

57.000 

40.1 

93.000 

65.4 


32 

50.3 

58.000 

40.8 

94.000 

66.1 


33 

51.9 

59.000 

41.5 

95.000 

66.8 


34 ' 

53.5 

60.000 

42.2 

96.000 

67.5 


35 

55.0 

61.000 

42.9 

97.000 

68.2 


36 

56.6 . 

62.000 

43.6 

98.000 

68.9 


37 

58,2 

63.000 

44.3 

99.000 

69.7 


38 

59,8 

64.000 

45.0 

100.000 

70.4 


39 

61.3 

65.000 

45.7 

101.000 

71.1 


40 

62.9 

66.000 

46.4 ^ 

102.000 

71.8 


41 

64.4 

67.000 

47.1 

103.000 

72.5 


42 

66.0 

68.000 

47.8 

104.000 

73.2 


43 1 

67.6 

69.000 

48.5 

105.000 

73.9 


44 

69.2 

70.000 

49.2 

106.000 

74.6 


43 

70.8 

71.000 

50.0 

107.000 

75.3 


46 

72.4 

72.000 

50.7 

108.000 

76.0 


47 • 

73.9 

73.000 

51.4 

109.000 

76.7 


48 

75.4 

74.000 

52.1 

110.000 

77.4 


49 

77.0 

75.000 

52.8 

111.000 

78.1 


50 

78.6 

76.000 

53.5 

112.000 

78.8 


51 

80.2 

77.000 

54.2 

113.000 

79.5 


52 

81.8 

78.000 

54.9 

114.000 

80.2 


53 

83.4 

79.000 

55.6 

115.000 

80.9 


54 

85.0 

80.000 

56.3 

116.000 

81.6 


55 

i 

86.5 


57 























■p 


ENGLISH WEIGHTS INTO KILOGRAMS 


lbs. 

kilos. 

lbs. 

kilos. 

lbs. 

kilos. 

cwts. 

kilos. 

cwts. 

kilos. 

tons 

1 

kilos. 

1 

0.454 

12 

5.443 

23 

10.443 

1 

50.80 

12 

609.63 

2 

2032.1 

2 

0.907 

13 

5.897 

24 

10.886 

2 

101.60 

13 

660.43 

3 

3048.1 

3 

1.361 

14 

6.350 

25 

11.340 

3 

152.41 

14 

711.23 

4 

4064.2 

4 

1.814 

15 

6.804 

26 

11.793 

4 

203.21 

15 

762.04 

5 

5080.2 

5 

2.268 

16 

7.257 

27 

12.247 

5 

254.01 

16 

812.84 

6 

6069.3 

6 

2.722 

17 

7.711 



6 

304.81 

17 

863.64 

7 

7112.3 

7 

3.175 

18 

8.165 

qr. 


7 

355.62 

18 

914.44 

8 

8128.4 

8 

3.629 

19 

8.618 



8 

406.42 

19 

965.24 

9 

9144.4 

9 

4.082 

20 

9.072 

1 

12.701 

9 

457.22 



10 

10160.5 

10 

4.536 

21 

9.525 

2 

25.401 

10 

508.02 

tons 


11 

11176.5 

11 

4.990 

22 

9.979 

3 

38.102 

11 

558 83 

1 

1 

1016.25 

12 

12192.6 


ENGLISH POUNDS PER FOOT INTO 
KILOGRAMS PER METRE 




lbs. 

per 

ft. 

0 

1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 

1 

j 

:} 

00 

0.00 

1.49 

2.98 

4.46 

5.95 

7.44 

8.93 

10.42 

11.91 

13.39 


10 

14.88 

16.37 

17.86 

19.35 

20.83 

22.32 

23.81 

25.30 

26.79 

28.28 

1 

20 

29.76 

31.25 

32.74 

34.23 

35.72 

37.20 

38.69 

40.18 

41.67 

43.16 


30 

44.65 

46.13 

47.62 

49.11 

50.60 

52.09 

53.58 

55.06 

56.55 

58.04 

j 

40 

59.53 

61.02 

62.50 

63.99 

65.48 

66.97 

68.46 

69.95 

71.43 

72.92 


50 

74.41 

75.90 

77.39 

78.87 

80.36 

81.85 

83.34 

84.83 

86.32 

87.80 


60 

89.29 

90.78 

92.27 

93.76 

95.24 

96,73 

98.22 

99.71 

101.20 

102.69 


70 

104.17 

105.66 

107.15 

108.64 

110.13 

111.61 

113.10 

114.59 

116.08 

117.57 


80 

119.06 

120.54 

122.03 

123.52 

125.01 

126.50 

127.98 

129.47 

130.96 

132.45 

1 

90 

133.94 

135.43 

126.91 

138.40 

139.89 

141,38 

142.87 

144.35 

145.84 

147.33 

? 

100 

148.82 

150.31 

151.80 

153.28 

154.77 

156.26 

157.75 

159.24 

160.72 

162.21 

1 

110 

163.70 

165.19 

166.68 

168.17 

169.65 

171.14 

172.63 

174.12 

175.61 

177.09 

j 

120 

178.58 

180.07 

181.56 

183.05 

184.54 

186.02 

187.51 

189.00 

190.49 

191.98 

1 

130 

193.46 

194.95 

196.44 

197.93 

199.42 

200.91 

202.39 

203.88 

205.37 

206.86 

5 

140 

208.35 

209.84 

211.32 

212.81 

214.30 

215.79 

217.28 

218.76 

220.25 

221.74 



58 
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FAHRENHEIT TEMPERATURES INTO CENTIGRADE 




F° 


F° 

C® 

F° 

C° 

F" 


32 

0 

392 

200 

968 

520 

1490 

810 

2000 

1093 

35 

2 

400 

204 

986 

530 

1500 

816 

2012 

1100 

40 

4 

430 

220 

1000 

538 

1508 

820 

2030 

1110 

41 

5 

450 

232 

1004 

540 

1522 

830 

2048 

1120 

45 

7 

460 

240 

1022 

550 

1544 

840 

2050 

1121 

50 

10 

482 

250 

1040 

560 

1550 

844 

2065 

1130 

55 

13 

500 

260 

1050 

566 

1562 

850 

2084 

1140 

59 

15 

535 

280 

1058 

570 

1580 

860 

2100 

1149 

60 

16 

550 

288 

1067 

580 

1598 

870 

2102 

1150 

65 

18 

572 

300 

1094 

590 

1600 

872 

2120 

1160 

68 

20 

590 

310 

1100 

593 

1616 

880 

2138 

1170 

70 

21 

600 

316 

1112 

600 

1634 

890 

2150 

1177 

75 

24 

608 

320 

1130 

610 

1650 

899 

2156 

1180 

77 

25 

626 

330 

1148 

620 

1652 

900 

, 2174 

1190 

80 

27 

644 

340 

1150 

621 

1670 

910 

2192 

1200 

85 

29 

650 

343 

1166 

630 

1688 

920 

2200 

1204 

86 

30 

662 

350 

1184 

640 

1700 

926 

2210 

1210 

90 

32 

680 

360 

1200 

649 

1706 

930 

2228 

1220 

95 

35 

698 

370 

1202 

650 

1724 

940 

2246 

1230 

100 

38 

700 

371 

1220 

660 

1742 

950 

2250 

1232 

104 

40 

716 

380 

1238 

670 

1750 

954 

2264 

1240 

105 

41 

734 

390 

1250 

677 

1760 

960 

2282 

1250 

110 

43 

750 

399 

1256 

680 

1778 

970 

2300 

1260 

113 

45 

752 

400 

1274 

690 

1796 

980 

2318 

1270 

115 

46 

770 

410 

1292 

700 

1800 

982 

2336 

1280 

120 

49 

788 

420 

1300 

704 

1814 

990 

2350 

1288 

122 

50 

800 

427 

1310 

710 

1832 

1000 

2354 

1290 

150 

66 

806 

430 

1328 

720 

1850 

1010 

2372 

1300 

175 

79 

824 

440 

1346 

730 

1868 

1020 

2390 

1310 

200 

93 

842 

450 

1350 

732 

1886 

1030 

2400 

1316 

212 

100 

850 

451 

1364 

740 

1900 

1038 

2408 

1320 

230 

110 

860 

460 

1382 

750 

1904 

1040 

2426 

1330 

250 

121 

878 

470 

1400 

760 

1922 

1050 

2444 

1340 

275 

135 

896 

430 

1418 

770 

1940 

1060 

2450 

1343 

300 

149 

900 

482 

1436 

780 

1950 

1066 

2462 

1350 

325 

161 

914 

490 

1450 

788 

1958 

1070 

2480 

1360 

350 

177 

932 

500 

1454 

790 

1976 

1080 



375 

190 

950 

510 

1472 

800 

1994 

1090 
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ROUND AND SQUARE STEEL BARS 


WEIGHT IN Kgs PER LINEAL METRE 


ROUND SQUARE 


Dia¬ 

meter 

Weight 

Dia¬ 

meter 

Weight 

Dia¬ 

meter 

Weight 


Side 

Weight 

Side 

Weight 

Side 

Weight 

5 

0,153 

35 

7.485 

125 

95.40 


5 

0.195 

35 

9.531 

125 

121.60 

6 

0.220 

36 

7.919 

130 

103.38 


6 

0.280 

36 

10.08 

130 

131.50 

7 

0.299 

37 

8.365 

135 

111.40 


7 

0.381 

37 

10.65 

135 

141.80 

8 

0.391 

38 

8.823 

140 

119.80 


8 

0.498 

38 

11.23 

140 

152.50 

9 

0.495 

39 

9.294 

145 

128.50 


9 

0.630 

39 

11.93 

145 

163.60 

10 

0.611 

40 

9.776 

150 

137.50 


10 

0.778 

40 

12.45 

150 

175.10 

11 

0.739 

41 

10.27 

155 

146.80 


11 

0.931 

41 

13.08 

155 

186.90 

12 

0.880 

42 

10.78 

160 

156.40 


12 

1.120 

42 

13.69 

160 

199.20 

13 

1.033 

43 

11.39 

165 

166.40 


13 

1.315 

43 

14.39 

165 

209.60 

14 

1.198 

44 

11.83 

170 

176.60 


14 

1.525 

44 

14.90 

170 

224.80 

15 

1.375 

45 

12.37 

175 

187.10 


15 

1.751 

45 

15.75 

175 

238.30 

16 

1.564 

46 

12.93 

180 

198.00 


16 

1.992 

46 

16.46 

180 

252.10 

17 

1.766 

47 

13.50 

185 

209.10 


17 

2.248 

47 

17.19 

185 

266.30 

18 

1.980 

48 

14.08 

190 

220.60 


18 

2.521 

48 

17.93 

190 

280.98 

19 

2.206 

49 

14.67 

195 

232.30 


19 

2.809 

49 

18.68 

195 

295.90 

20 

2.444 

50 

15.28 

200 

244.30 


20 

3.112 

50 

19.45 

200 

311.20 

21 

2.665 

55 

18.48 

205 

257.50 


21 

3,422 

55 

23.28 

205 

327.00 

22 

2.957 

60 

22.00 

210 

269.00 


22 

3.726 

60 

28.01 

210 

343.00 

23 

3.232 

65 

25.82 

215 

282.50 


23 

4.116 

65 

32.87 

215 

360.00 

24 

3.520 

70 

29.94 

220 

295.00 


24 

4.481 

70 

38.12 

220 

377.00 

25 

3.819 

75 

34.37 

225 

309.00 


25 

4.863 

75 

43.76 

225 

395.00 

26 

4.131 

80 

39.11 

230 

324.00 


26 

5.259 

80 

49.79 

230 

413.00 

27 

4.455 

85 

44.15 

235 

337.00 


27 

5.672 

85 

56.21 

235 

433.00 

28 

4.791 

90 

49.49 

240 

352.00 


28 

6.100 

90 

63.02 

240 

449.00 

29 

5.139 

95 

55.15 

245 

366.50 


29 

6.543 

95 

70.21 

245 

468.00 

30 

5.499 

100 

61.10 

250 

375.00 


30 

7.002 

100 

77.80 

250 

487.00 

31 

5.872 

105 

27.37 

255 

396.00 


31 

7.477 

105 

85.55 

255 

507.00 

32 

6.257 

110 

73.09 

260 

412.00 


32 

7.967 

110 

93.14 

260 

528.00 

33 

6.654 

115 

80.84 

265 

429.00 


33 

8.382 

115 

102.09 

265 

547.00 

34 

7.064 

120 

88.01 

270 

445.00 


34 

8.994 

120 

112.00 

270 

568.00 


Ugine High Speed Steel would weigh about 20% more than specified above 

60 



































METRIC WEIGHT OF HEXAGONS AND OCTOGONS 


The Dimensions D, as indicated hereunder, represent: 


D 

0 

• 

5 

0.17 

0.16 

6 

0.25 

0.23 

7 

0.33 

0.31 

8 

0.43 

0.41 

9 

0.55 

0.52 

10 

0.68 

0.64 

11 

0.82 

0.77 

12 

1.00 

0.90 


D 

0 

• 

13 

1.15 

1.08 

14 

1.32 

1.25 

15 

1.52 

1.45 

16 

1.72 

1.65 

17 

1.95 

1.85 

18 

2.20 

2.10 

19 

2.45 

2.30 

20 

2.70 

2.55 


D 

0 

• 

21 

3.00 

2.85 

22 

3.30 

3.10 

23 

3.60 

3.40 

24 

3.90 

3.70 

25 

4.20 

4.00 

26 

4.60 

4.30 

27 

4.95 

4.65 



D 

0 

• 

28 

5.30 

5.00 

30 

6.10 

5.70 

32 

6.90 

6.50 

34 

7.80 

7.40 

36 

8.70 

8.20 

38 

9.70 

9.20 

40 

10.80 

10.20 


WEIGHT OF PLATES PER SQUARE METRE 


Thickness in mm. 

1 

2 

3 

4 

5 

6 

7 

8 

Weight in Kgs. 

7.78 

15.56 

23.34 

31.12 

38.90 

46.68 

54.46 

62.24 


Thickness in mm. 

9 

10 

11 

12 

13 

14 

15 


Weight in Kgs. 

70.02 

77.80 

85.58 

93.36 

101.14 

108.90 

116.70 



DENSITY OF THE DIFFERENT METALS ENTERING THE 
MANUFACTURE OF OUR SPECIAL STEELS 


Chromium . 

.6.92 

Molybdenum . 

.9.01 

Cobalt . 

.8.71 

Silicon . 

.2.20 

Iron. 

.7.86 

Tungsten. 

.18.70 

Nickel . 

.8.68 

Vanadium . 

. ... 5.50 

Manganese 

.7.39 
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RELATION BETWEEN 
TENSILE STRENGTH, BRINELL NUMBERS 
AND DIAMETER OF IMPRESSION 


STEEL BALL OF 10mm. in DIAMETER AND 3000Kgs, PRESSURE 


Diameter of 
impression in 
mm. 

Brinell 

Number 

Tensile 

strength in Kgs. 
per sq. mm. 

Diameter of 
impression in 
mm. 

Btinell 

Number 

Tensile 

strength in Kgs. 

per sq. mm. 

Diameter of 

impression in 

mm. 

Brinell 

Number 

Tensile 

strength in Kgs. 

per sq. mm. 

Diameter of 

impression in 

mm. 

Brinell 

Number 

Tensile 

strength in Kgs. 
per sq. mm. 

2.00 

945 

325 

3.30 

341 

117 

4.60 

170 

61.5 

5.90 

99.2 

35.9 

2.05 

899 

309 

3.35 

331 

114 

4.65 

167 

60.5 

5.95 

97.3 

35.2 

2.10 

856 

294 

3.40 

321 

110 

4.70 

163 

59.0 

6.00 

95.5 

34.6 

2.15 

817 

281 

3.45 

311 

107 

4.75 

159 

57.6 

6.05 

93.7 

33.9 

2.20 

780 

268 

3.50 

302 

104 

4.80 

156 

56.5 

6.10 

92.0 

33.3 

2.25 

745 

256 

3.55 

293 

101 

4.85 

152 

55.0 

6.15 

90.3 

32.7 

2.30 

712 

245 

3.60 

285 

98.0 

4.90 

149 

53.9 

6.20 

88.7 

32.1 

2.35 

682 

235 

3.65 

277 

95.3 

4.95 

146 

52.9 

6.25 

87.1 

31.5 

2.40 

653 

225 

3.70 

269 

92.5 

5.00 

143 

51.8 

6.30 

85.5 

31.0 

2.45 

627 

216 

3.75 

262 

90.1 

5.05 

140 

50.7 

6.35 

84.0 

30.4 

2.50 

601 

207 

3.80 

255 

87.7 

5.10 

137 

49.6 

6.40 

82.5 

29.9 

2.55 

578 

199 

3.85 

248 

85.3 

5.15 

134 

48.5 

6.45 

81.0 

29.3 

2.60 

555 

191 

3.90 

241 

82.9 

5.20 

131 

47.0 

6.50 

79.6 

28.8 

2.65 

534 

184 

3.95 

235 

80.8 

5.25 

128 

46.3 

6.55 

78.2 

28.3 

2.70 

514 

177 

4.00 

229 

78.8 

5.30 

126 

45.6 

6.60 

76.8 

27.8 

2.75 

495 

170 

4.05 

223 

76.7 

5.35 

123 

44.5 

6.65 

75.4 

27.3 

2.80 

477 

164 

4.10 

217 

74.6 

5.40 

121 

43.8 

6.70 

74.1 

26.8 

2.85 

461 

159 

4.15 

212 

72.9 

5.45 

118 

42.7 

6.75 

72.8 

26.4 

2.90 

444 

1.53 

4.20 

207 

71.2 

5.50 

116 

42.0 

6.80 

71.6 

25.9 

2.95 

429 

148 

4.25 

201 

69.1 

5.55 

114 

41.3 

6.85 

70.4 

25.5 

3.00 

415 

143 

4.30 

197 

67.8 . 

5.60 

111 

40.2 

6.90 

69.1 


3.05 

401 

1.38 

4.35 

192 

66.0 

5.65 

109 

39.5 

6.95 

68.0 


.3.10 

388 

133 

4.40 

187 

64.3 

5.70 

107 

38.7 

7.00 

66.8 


3.15 

375 

129 

4.45 

183 

63.5 

5.75 

105 

38.0 




3.29 

363 

125 

4.50 

179 

63.0 

5.80 

103 

37.3 




3.25 

352 

121 

4.55 

174 

62.5 

5.85 

101 

36.6 
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TABLE OF DIFFERENT GAUGES 
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Standard Wire Gauge 
S.W.G. 

(Normal English Gauge) 

Section 

m/m 

126.6 

109.1 

94.57 

81.07 

70.12 

61.36 

53.19 

45.60 

38.60 
32.18 
27.27 

22.77 

18.68 

15.70 

12.97 

10.51 

8.302 

6.819 

5.480 

4.289 

3.243 

2.627 

2.075 

1.589 

1.168 

0.811 

1 DIAMETER 

in 

m/m 

12.700 

11.785 

10.973 

10.160 

9.449 

8.839 

8.229 

7.620 

7.010 

6.401 

5.893 

5.385 

4.877 

4.470 

4.064 

3.658 

3.251 
2.946 
2.642 ! 
2.337 ! 

2.032 

1.829 

1.626 

1.422 

1.219 

1.016 

in 

1/1000 
of an 
inch 

1 1 i| I| I| s 'Isss SsSII 1 IS ?JS IS 1?? 

B.S. AMERICAN 
GAUGE 

(Brown and Sharpe) 

Section 

m/m2 

107.2 

85.03 

67.43 

53.48 

42.41 

33.63 

26.67 

21.15 

16.77 

13.30 

10.55 

8.366 

6.634 

5.261 

4.172 

3.309 
2.624 

2.081 

1.650 

1.309 

1.038 

0.823 

0.653 

1 DIAMETER 

in 

m/m 

11.684 

10.404 

9.266 
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7.348 

6.543 

5.827 
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4.620 
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3.665 

3.264 

2.906 

2.588 

2.305 
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1.828 

1.628 

1.450 

1.291 
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in 
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inch 
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364.8 

324.9 

289.3 

257.6 

229.4 

204.3 

181.9 
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144.3 

128.5 

144.4 
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57.07 
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45.26 
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35.89 

Birmingham Wire Gauge 

B.W.G. 
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1 1 1 1 1 1 1 1 ocnoiooo M-OCniOI IcO CnJiTjIoOICnCM 
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Number 
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TABLE OF DIFFERENT GAUGES 
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